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A9-B32-C4-D53 
A13-B32-C4-D53 
A24-B32-C4-D53 
A69-B32-C4-D53 
5 A67-B32-C4-D53 
A39-B32-C4-D53 
A65-B32-C4-D53 
A66-B32-C4-D53 
A2-B39-C4-D53 

10 A3-B39-C4-D53 
A9-B39-C4-D53 
A13-B39-C4-D53 
A24-B39-C4-D53 
A69-B39-C4-D53 

15 A67-B39-C4-D53 
A39-B39-C4-D53 
A65-B39-C4-D53 
A66-B39-C4-D53 
A2-B45-C4-D53 

20 A3-B45-C4-D53 
A9-B45-C4-D53 
A13-B45-C4-D53 
A24-B45-C4-D53 
A69-B45-C4-D53 

25 A67-B45-C4-D53 
A39-B45-C4-D53 
A65-B45-C4-D53 
A66-B45-C4-D53 
A2-B53-C4-D53 

30 A3-B53-C4-D53 
A9-B53-C4-D53 
A13-B53-C4-D53 
A24-B53-C4-D53 
A69-B53-C4-D53 

35 A67-B53-C4-D53 
A39-B53-C4-D53 
A65-B53-C4-D53 
A66-B53-C4-D53 
A2-B79-C4-D53 

40 A3^B79-C4-D53 
A9-B79-C4-D53 
A13-B79-C4-D53 
A24-B79-C4-D53 
A69-B79-C4-D53 

45 A67-B79-C4-D53 
A39-B79-C4-D53 
A65-B79-C4-D53 
A66-B79-C4-D53 
A2-B80-C4-D53 

50 A3-B80-C4-D53 
A9-B80-C4-D53 
A13-B80-C4-D53 
A24-B80-C4-D53 
A69-B80-C4-D53 

55 A67-B80-C4-D53 



A39-B80-C4-D53 
A65-B80-C4-D53 
A66-B80-C4-D53 
A2-B85-C4-D53 

60 A3-B85-C4-D53 
A9-B85-C4-D53 
A13-B85-C4-D53 
A24-B85-C4-D53 
A69-B85-C4-D53 

65 A67-B85-C4-D53 
A39-B85-C4-D53 
A65-B85-C4-D53 
A66-B85-C4-D53 
A2-B86-C4-D53 

70 A3-B86-C4-D53 
A9-B86-C4-D53 
A13-B86-C4-D53 
A24-B86-C4-D53 
A69-B86-C4-D53 

75 A67-B86-C4-D53 
A39-B86-C4-D53 
A65-B86-C4-D53 
A66-B86-C4-D53 
A2-B87-C4-D53 

80 A3-B87-C4-D53 
A9-B87-C4-D53 
A13-B87-C4-D53 
A24-B87-C4-D53 
A69-B87-C4-D53 

85 A67-B87-C4-D53 
A39-B87-C4-D53 
A65-B87-C4-D53 
A66-B87-C4-D53 
A2-B89-C4-D53 

90 A3-B89-C4-D53 
A9-B89-C4-D53 
A13-B89-C4-D53 
A24-B89-C4-D53 
A69-B89-C4-D53 

95 A67-B89-C4-D53 
A39-B89-C4-D53 
A65-B89-C4-D53 
A66-B89-C4-D53 
A2-B92-C4-D53 
100 A3-B92-C4-D53 
A9-B92-C4-D53 
A13-B92-C4-D53 
A24-B92-C4-D53 
A69-B92-C4-D53 
105 A67-B92-C4-D53 
A39-B92-C4-D53 
A65-B92-C4-D53 
A66-B92-C4-D53 
A2-B4-C5-D53 
110 A3-B4-C5-D53 



A9-B4-C5-D53 
A13-B4-C5-D53 
A24-B4-C5-D53 
A69-B4-C5-D53 

115 A67-B4-C5-D53 
A39-B4-C5-D53 
A65-B4-C5-D53 
A66-B4-C5-D53 
A2-B5-C5-D53 

120 A3-B5-C5-D53 
A9~B5«C5-D52 
A13-B5-C5-D53 
A24-B5-C5-D53 
A69-B5-C5-D53 

125 A67-B5-C5-D53 
A39-B5-C5-D53 
A65-B5-C5-D53 
A66-B5-C5-D53 
A2-B6-C5-D53 

130 A3-B6-C5-D53 
A9-B6-C5-D53 
A13-B6-C5-D53 
A24-B6-C5-D53 
A69-B6-C5-D53 

135 AG7-B6-C5-D53 
A39-B6-C5-D53 
A65-B6-C5-D53 
A66-B6-C5-D53 
A2-B32-C5-D53 

140 A3-B32-C5-D53 
A9-B32-C5-D53 
A13-B32-C5-D53 
A24-B32-C5-D53 
A69-B32-C5-D53 

145 A67-B32-C5-D53 
A39-B32-C5-D53 
A65-B32-C5-D53 
A66-B32-C5-D53 
A2-B39-C5-D53 

150 A3-B39-C5-D53 
A9-B39-C5-D53 
A13-B39-C5-D53 
A24-B39-C5-D53 
A69-B39-C5-D53 

155 A67-B39-C5-D53 
A39-B39-C5-D53 
A65-B39-C5-D53 
A66-B39-C5-D53 
A2-B45-C5-D53 

160 A3-B45-C5-D53 
A9-B45-C5-D53 
A13-B45-C5-D53 
A24-B45-C5-D53 
A69-B45-C5-D53 

165 A67-B45-C5-D53 



A39-B45-C5-D53 
A65-B45-C5-D53 
A66-B45-C5-D53 
A2-B53-C5-D53 

170 A3-B53-C5-D53 
A9-B53-C5-D53 
A13-B53-C5-D53 
A24-B53-C5-D53 
A69-B53-C5-D53 

175 A67-B53-C5-D53 
A39-B53-C5-DS3 
A65-B53-C5-D53 
A66-B53-C5-D53 
A2-B79-C5-D53 

180 A3-B79-C5-D53 
A9-B79-C5-D53 
A13-B79-C5-D53 
A24-B79-C5-D53 
A69-B79-C5-D53 

185 A67-B79-C5-D53 
A39-B79-C5-D53 
A65-B79-C5-D53 
A66-B79-C5-D53 
A2-B80-C5-D53 

190 A3-B80-C5-D53 
A9-B80-C5-D53 
A13-B80-C5-D53 
A24-B80-C5-D53 
A69-B80-C5-D53 

195 A67-B80-C5-D53 
A39-B80-C5-D53 
A65-B80-C5-D53 
A66-B80-C5-D53 
A2-B85-C5-D53 

200 A3-B85-C5-D53 
A9-B85-C5-D53 
A13-B85-C5-D53 
A24-B85-C5-D53 
A69-B85-C5-D53 

205 A67-B85-C5-D53 
A39-B85-C5-D53 
A65-B85-C5-D53 
A66-B85-C5-D53 
A2-B86-C5-D53 

210 A3-B86-C5-D53 
A9-B86-C5-D53 
A13-B86-C5-D53 
A24-B86-C5-D53 
A69-B86-C5-D53 

215 A67-B86-C5-D53 
A39-B86-C5-D53 
A65-B86-C5-D53 
A66-B86-C5-D53 
A2-B87-C5-D53 

220 A3-B87-C5-D53 
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A9-B87-C5-D53 
A13-B87-C5-D53 
A24-B87-C5-D53 
A69-B87-C5-D53 
5 A67-B87-C5-D53 
A39-B87-C5-D53 
A65-B87-C5-D53 
A66-B87-C5-D53 
A2-B89-C5-D53 

10 A3-B89-C5-D53 
A9-B89-C5-P53 
A13-B89-C5-D53 
A24-B89-C5-D53 
A69-B89-C5-D53 

15 A67-B89-C5-D53 
A39-B89-C5-D53 
A65-B89-C5-D53 
A66-B89-C5-D53 
A2-B92-C5-D53 

20 A3-B92-C5-D53 
A9-B92-C5-D53 
A13-B92-C5-D53 
A24-B92-C5-D53 
A69-B92-C5-D53 

25 A67-B92-C5-D53 
A39-B92-C5-D53 
A65-B92-C5-D53 
A66-B92-C5-D53 
A2-B4-C6-D53 

30 A3-B4-C6-D53 
A9-B4-C6-D53 
A13-B4-C6-D53 
A24-B4-C6-D53 
A69-B4-C6-D53 

35 A67-B4-C6-D53 
A39-B4-C6-D53 
A65-B4-C6-D53 
A66-B4-C6-D53 
A2-B5-C6-D53 

40 A3-B5-C6-D53 
A9-B5-C6-D53 
A13-B5-C6-D53 
A24-B5-C6-D53 
A69-B5-C6-D53 

45 A67-B5-C6-D53 
A39-B5-C6-D53 
A65-B5-C6-D53 
A66-B5-C6-D53 
A2-B6-C6-D53 

50 A3-B6-C6-D53 
A9-B6-C6-D53 
A13-B6-C6-D53 
A24-B6-C6-D53 
A69-B6-C6-D53 

55 A67-B6-C6-D53 



A39-B6-C6-D53 
A65-B6-C6-D53 
A66-B6-C6-D53 
A2-B32-C6-D53 

60 A3-B32-C6-D53 
A9-B32-C6-D53 
A13-B32-C6-D53 
A24-B32-C6-D53 
A69-B32-C6-D53 

65 A67-B32-C6-D53 
A39-B32-C6-D53 
A65-B32-C6-D53 
A66-B32-C6-D53 
A2-B39-C6-D53 

70 A3-B39-C6-D53 
A9-B39-C6-D53 
A13-B39-C6-D53 
A24-B39-C6-D53 
A69-B39-C6-D53 

75 A67-B39-C6-D53 
A39-B39-C6-D53 
A65-B39-C6-D53 
A66-B39-C6-D53 
A2-B45-C6-D53 

80 A3-B45-C6-D53 
A9-B45-C6-D53 
A13-B45-C6-D53 
A24-B45-C6-D53 
A69-B45-C6-D53 

85 A67-B45-C6-D53 
A39-B45-C6-D53 
A65-B45-C6-D53 
A66-B45-C6-D53 
A2-B53-C6-D53 

90 A3-B53-C6-D53 
A9-B53-C6-D53 
A13-B53-C6-D53 
A24-B53-C6-D53 
A69-B53-C6-D53 

95 A67-B53-C6-D53 
A39-B53-C6-D53 
A65-B53-C6-D53 
A66-B53-C6-D53 
A2-B79-C6-D53 
100 A3-B79-C6-D53 
A9-B79-C6-D53 
A13-B79-C6-D53 
A24-B79-C6-D53 
A69-B79-C6-D53 
105 A67-B79-C6-D53 
A39-B79-C6-D53 
A65-B79-C6-D53 
A66-B79-C6-D53 
A2-B80-C6-D53 
110 A3-B80-C6-D53 



A9-B80-C6-D53 
A13-B80-C6-D53 
A24-B80-C6-D53 
A69-B80-C6-D53 

115 A67-B80-C6-D53 
A39-B80-C6-D53 
A65-B80-C6-D53 
A66-B80-C6-D53 
A2-B85-C6-D53 

120 A3-B85-C6-D53 
A9.B85-C6^D53 
A13-B85-C6-D53 
A24-B85-C6-D53 
A69-B85-C6-D53 

125 A67-B85-C6-D53 
A39-B85-C6-D53 
A65-B85-C6-D53 
A66-B85-C6-D53 
A2-B86-C6-D53 

130 A3-B86-C6-D53 
A9-B86-C6-D53 
A13-B86-C6-D53 
A24-B86-C6-D53 
A69-B86-C6-D53 

135 A67-B86-C6-D53 
A39-B86-C6-D53 
A65-B86-C6-D53 
A66-B86-C6-D53 
A2-B87-C6-D53 

140 A3-B87-C6-D53 
A9-B87-C6-D53 
A13-B87-C6-D53 
A24-B87-C6-D53 
A69-B87-C6-D53 

145 A67-B87-C6-D53 
A39-B87-C6-D53 
A65-B87-C6-D53 
A66-B87-C6-D53 
A2-B89-C6-D53 

150 A3-B89-C6-D53 
A9-B89-C6-D53 
A13-B89-C6-D53 
A24-B89-C6-D53 
A69-B89-C6-D53 

155 A67-B89-C6-D53 
A39-B89-C6-D53 
A65-B89-C6-D53 
A66-B89-C6-D53 
A2-B92-C6-D53 

160 A3-B92-C6-D53 
A9-B92-C6-D53 
A13-B92-C6-D53 
A24-B92-C6-D53 
A69-B92-C6-D53 

165 A67-B92-C6-D53 



A39-B92-C6-D53 
A65-B92-C6-D53 
A66-B92-C6-D53 
A2-B4-C7-D53 

170 A3-B4-C7-D53 
A9-B4-C7-D53 
A13-B4-C7-D53 
A24-B4-C7-D53 
A69-B4-C7-D53 

175 A67-B4-C7-D53 
A39-B4-C7-D53 
A65-B4-C7-D53 
A66-B4-C7-D53 
A2-B5-C7-D53 

180 A3-B5-C7-D53 
A9-B5-C7-D53 
A13-B5-C7-D53 
A24-B5-C7-D53 
A69-B5-C7-D53 

185 A67-B5-C7-D53 
A39-B5-C7-D53 
A65-B5-C7-D53 
A66-B5-C7-D53 
A2-B6-C7-D53 

190 A3-B6-C7-D53 
A9-B6-C7-D53 
A13-B6-C7-D53 
A24-B6-C7-D53 
A69-B6-C7-D53 

195 A67-B6-C7-D53 
A39-B6-C7-D53 
A65-B6-C7-D53 
A66-B6-C7-D53 
A2-B32-C7-D53 

200 A3-B32-C7-D53 
A9-B32-C7-D53 
A13-B32-C7-D53 
A24-B32-C7-D53 
A69-B32-C7-D53 

205 A67-B32-C7-D53 
A39-B32-C7-D53 
A65-B32-C7-D53 
A66-B32-C7-D53 
A2-B39-C7-D53 

210 A3-B39-C7-D53 
A9-B39-C7-D53 
A13-B39-C7-D53 
A24-B39-C7-D53 
A69-B39-C7-D53 

215 A67-B39-C7-D53 
A39-B39-C7-D53 
A65-B39-C7-D53 
A66-B39-C7-D53 
A2-B45-C7-D53 

220 A3-B45-C7-D53 
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A9-B45-C7-D53 
A13-B45-C7-D53 
A24-B45-C7-D53 
A69-B45-C7-D53 
5 A67-B45-C7-D53 
A39-B45-C7-D53 
A65-B45-C7-D53 
A66-B45-C7-D53 
A2-B53-C7-D53 

10 A3-B53-C7-D53 
A9-B53-C7-D53 
A13-B53-C7-D53 
A24-B53-C7-D53 
A69-B53-C7-D53 

15 A67-B53-C7-D53 
A39-B53-C7-D53 
A65-B53-C7-D53 
A66-B53-C7-D53 
A2-B79-C7-D53 

20 A3-B79-C7-D53 
A9-B79-C7-D53 
A13-B79-C7-D53 
A24-B79-C7-D53 
A69-B79-C7-D53 

25 A67-B79-C7-D53 
A39-B79-C7-D53 
A65-B79-C7-D53 
A66-B79-C7-D53 
A2-B80-C7-D53 

30 A3-B80-C7-D53 
A9-B80-C7-D53 
A13-B80-C7-D53 
A24-B80-C7-D53 
A69-B80-C7-D53 

35 A67-B80-C7-D53 
A39-B80-C7-D53 
A65-B80-C7-D53 
A66-B80-C7-D53 
A2-B85-C7-D53 

40 A3-B85-C7-D53 
A9-B85-C7-D53 
A13-B85-C7-D53 
A24-B85-C7-D53 
A69-B85-C7-D53 

45 A67-B85-C7-D53 
A39-B85-C7-D53 
A65-B85-C7-D53 
A66-B85-C7-D53 
A2-B86-C7-D53 

50 A3-B86-C7-D53 
A9-B86-C7-D53 
A13-B86-C7-D53 
A24-B86-C7-D53 
A69-B86-C7-D53 

55 A67-B86-C7-D53 



A39-B86-C7-D53 
A65-B86-C7-D53 
A66-B86-C7-D53 
A2-B87-C7-D53 

60 A3-B87-C7-D53 
A9-B87-C7-D53 
A13-B87-C7-D53 
A24-B87-C7-D53 
A69-B87-C7-D53 

65 A67-B87-C7-D53 
A29-B87-C7-D53 
A65-B87-C7-D53 
A66-B87-C7-D53 
A2-B89-C7-D53 

70 A3-B89-C7-D53 
A9-B89-C7-D53 
A13-B89-C7-D53 
A24-B89-C7-D53 
A69-B89-C7-D53 

75 A67-B89-C7-D53 
A39-B89-C7-D53 
^A65-B89-C7-D53 
A66-B89-C7-D53 
A2-B92-C7-D53 

80 A3-B92-C7-D53 
A9-B92-C7-D53 
A13-B92-C7-D53 
A24-B92-C7-D53 
A69-B92-C7-D53 

85 A67-B92-C7-D53 
A39-B92-C7-D53 
A65-B92-C7-D53 
A66-B92-C7-D53 
A2-B4-C8-D53 

90 A3-B4-C8-D53 
A9-B4-C8-D53 
A13-B4-C8-D53 
A24-B4-C8-D53 
A69-B4-C8-D53 

95 A67-B4-C8-D53 
A39-B4-C8-D53 
A65-B4-C8-D53 
A66-B4-C8-D53 
A2-B5-C8-D53 
100 A3-B5-C8-D53 
A9-B5-C8-D53 
A13-B5-C8-D53 
A24-B5-C8-D53 
A69-B5-C8-D53 
105 A67-B5-C8-D53 
A39-B5-C8-D53 
A65-B5-C8-D53 
A66-B5-C8-D53 
A2-B6-C8-D53 
110 A3-B6-C8-D53 



A9-B6-C8-D53 
A13-B6-C8-D53 
A24-B6-C8-D53 
A69-B6-C8-D53 

115 A67-B6-C8-D53 
A39-B6-C8-D53 
A65-B6-C8-D53 
A66-B6-C8-D53 
A2-B32-C8-D53 

120 A3-B32-C8-D53 
A9-B32-C8-E53 
A13-B32-C8-D53 
A24-B32-C8-D53 
A69-B32-C8-D53 

125 A67-B32-C8-D53 
A39-B32-C8-D53 
A65-B32-C8-D53 
A66-B32-C8-D53 
A2-B39-C8-D53 

130 A3-B39-C8-D53 
A9-B39-C8-D53 
A13-B39-C8-D53 
A24-B39-C8-D53 
A69-B39-C8-D53 

135 A67-B39-C8-D53 
A39-B39-C8-D53 
A65-B39-C8-D53 
A66-B39-C8-D53 
A2-B45-C8-D53 

140 A3-B45-C8-D53 
A9-B45-C8-D53 
A13-B45-C8-D53 
A24-B45-C8-D53 
A69-B45-C8-D53 

145 A67-B45-C8-D53 
A39-B45-C8-D53 
A65-B45-C8-D53 
A66-B45-C8-D53 
A2-B53-C8-D53 

150 A3-B53-C8-D53 
A9-B53-C8-D53 
A13-B53-C8-D53 
A24-B53-C8-D53 
A69-B53-C8-D53 

155 A67-B53-C8-D53 
A39-B53-C8-D53 
A65-B53-C8-D53 
A66-B53-C8-D53 
A2-B79-C8-D53 

160 A3-B79-C8-D53 
A9-B79-C8-D53 
A13-B79-C8-D53 
A24-B79-C8-D53 
A69-B79-C8-D53 

165 A67-B79-C8-D53 



A39-B79-C8-D53 
A65-B79-C8-D53 
A66-B79-C8-D53 
A2-B80-C8-D53 

170 A3-B80-C8-D53 
A9-B80-C8-D53 
A13-B80-C8-D53 
A24-B80-C8-D53 
A69-B80-C8-D53 

175 A67-B80-C8-D53 

rvjy-D otr-v-o-JL/jo 

A65-B80-C8-D53 
A66-B80-C8-D53 
A2-B85-C8-D53 

180 A3-B85-C8-D53 
A9-B85-C8-D53 
A13-B85-C8-D53 
A24-B85-C8-D53 
A69-B85-C8-D53 

185 A67-B85-C8-D53 
A39-B85-C8-D53 
A65-B85-C8-D53 
A66-B85-C8-D53 
A2-B86-C8-D53 

190 A3-B86-C8-D53 
A9-B86-C8-D53 
A13-B86-C8-D53 
A24-B86-C8-D53 
AG9-B86-C8-D53 

195 A67-B86-C8-D53 
A39-B86-C8-D53 
A65-B86-C8-D53 
A66-B86-C8-D53 
A2-B87-C8-D53 

200 A3-B87-C8-D53 
A9-B87-C8-D53 
A13-B87-C8-D53 
A24-B87-C8-D53 
A69-B87-C8-D53 

205 A67-B87-C8-D53 
A39-B87-C8-D53 
A65-B87-C8-D53 
A66-B87-C8-D53 
A2-B89-C8-D53 

210 A3-B89-C8-D53 
A9-B89-C8-D53 
A13-B89-C8-D53 
A24-B89-C8-D53 
A69-B89-C8-D53 

215 A67-B89-C8-D53 
A39-B89-C8-D53 
A65-B89-C8-D53 
A66-B89-C8-D53 
A2-B92-C8-D53 

220 A3-B92-C8-D53 
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A9-B92-C8-D53 
A13-B92-C8-D53 
A24-B92-C8-D53 
A69-B92-C8-D53 
5 A67-B92-C8-D53 
A39-B92-C8-D53 
A65-B92-C8-D53 
A66-B92-C8-D53 
A2-B4-C9-D53 

10 A3-B4-C9-D53 
A9-B4-G9-DS3 
A13-B4-C9-D53 
A24-B4-C9-D53 
A69-B4-C9-D53 

15 A67-B4-C9-D53 
A39-B4-C9-D53 
A65-B4-C9-D53 
A66-B4-C9-D53 
A2-B5-C9-D53 

20 A3-B5-C9-D53 
A9-B5-C9-D53 , 
A13-B5-C9-D53 
A24-B5-C9-D53 
A69-B5-C9-D53 

25 A67-B5-C9-D53 
A39-B5-C9-D53 
A65-B5-C9-D53 
A66-B5-C9-D53 
A2-B6-C9-D53 

30 A3-B6-C9-D53 
A9-B6-C9-D53 
A13-B6-C9-D53 
A24-B6-C9-D53 
A69-B6-C9-D53 

35 A67-B6-C9-D53 
A39-B6-C9-D53 
A65-B6-C9-D53 
A66-B6-C9-D53 
A2-B32-C9-D53 

40 A3-B32-C9-D53 
A9-B32-C9-D53 
A13-B32-C9-D53 
A24-B32-C9-D53 
A69-B32-C9-D53 

45 A67-B32-C9-D53 
A39-B32-C9-D53 
A65-B32-C9-D53 
A66-B32-C9-D53 
A2-B39-C9-D53 

50 A3-B39-C9-D53 
A9-B39-C9-D53 
A13-B39-C9-D53 
A24-B39-C9-D53 
A69-B39-C9-D53 

55 A67-B39-C9-D53 



A39-B39-C9-D53 
A65-B39-C9-D53 
A66-B39-C9-D53 
A2-B45-C9-D53 

60 A3-B45-C9-D53 
A9-B45-C9-D53 
A13-B45-C9-D53 
A24-B45-C9-D53 
A69-B45-C9-D53 

65 A67-B45-C9-D53 
A39-B45-C9-D53 
A65-B45-C9-D53 
A66-B45-C9-D53 
A2-B53-C9-D53 

70 A3-B53-C9-D53 
A9-B53-C9-D53 
A13-B53-C9-D53 
A24-B53-C9-D53 
A69-B53-C9-D53 

75 A67-B53-C9-D53 
A39-B53-C9-D53 
A65-B53-C9-D53 
A66-B53-C9-D53 
A2-B79-C9-D53 

80 A3-B79-C9-D53 
A9-B79-C9-D53 
A13-B79-C9-D53 
A24-B79-C9-D53 
A69-B79-C9-D53 

85 A67-B79-C9-D53 
A39-B79-C9-D53 
A65-B79-C9-D53 
A66-B79-C9-D53 
A2-B80-C9-D53 

90 A3-B80-C9-D53 
A9-B80-C9-D53 
A13-B80-C9-D53 
A24-B80-C9-D53 
A69-B80-C9-D53 

95 A67-B80-C9-D53 
A39-B80-C9-D53 
A65-B80-C9-D53 
A66-B80-C9-D53 
A2-B85-C9-D53 
100 A3-B85-C9-D53 
A9-B85-C9-D53 
A13-B85-C9-D53 
A24-B85-C9-D53 
A69-B85-C9-D53 
105 A67-B85-C9-D53 
A39-B85-C9-D53 
A65-B85-C9-D53 
A66-B85-C9-D53 
A2-B86-C9-D53 
110 A3-B86-C9-D53 



A9-B86-C9-D53 
A13-B86-C9-D53 
A24-B86-C9-D53 
A69-B86-C9-D53 

115 A67-B86-C9-D53 
A39-B86-C9-D53 
A65-B86-C9-D53 
A66-B86-C9-D53 
A2-B87-C9-D53 

120 A3-B87-C9-D53 
A9-5B7-C9-D53 
A13-B87-C9-D53 
A24-B87-C9-D53 
A69-B87-C9-D53 

125 A67-B87-C9-D53 
A39-B87-C9-D53 
A65-B87-C9-D53 
A66-B87-C9-D53 
A2-B89-C9-D53 

130 A3-B89-C9-D53 
A9-B89-C9-D53 
A13-B89-C9-D53 
A24-B89-C9-D53 
A69-B89-C9-D53 

135 A67-B89-C9-D53 
A39-B89-C9-D53 
A65-B89-C9-D53 
A66-B89-C9-D53 
A2-B92-C9-D53 

140 A3-B92-C9-D53 
A9-B92-C9-D53 
A13-B92-C9-D53 
A24-B92-C9-D53 
A69-B92-C9-D53 

145 A67-B92-C9-D53 
A39-B92-C9-D53 
A65-B92-C9-D53 
A66-B92-C9-D53 
A2-B4-C10-D53 

150 A3-B4-C10-D53 
A9-B4-C10-D53 
A13-B4-C10-D53 
A24-B4-C10-D53 
A69-B4-C10-D53 

155 A67-B4-C10-D53 
A39-B4-C10-D53 
A65-B4-C10-D53 
A66-B4-C10-D53 
A2-B5-CKMD53 

160 A3-B5-C10-D53 
A9-B5-C10-D53 
A13-B5-C10-D53 
A24-B5-C10-D53 
A69-B5-C10-D53 

165 A67-B5-C10-D53 



A39-B5-C10-D53 
A65-B5-C10-D53 
A66-B5-C10-D53 
A2-B6-C10-D53 

170 A3-B6-C10-D53 
A9-B6-C10-D53 
A13-B6-C10-D53 
A24-B6-C10-D53 
A69-B6-C10-D53 

175 A67-B6-C10-D53 
A39-B6-Ci(KD53 
A65-B6-C10-D53 
A66-B6-C10-D53 
A2-B32-C10-D53 

180 A3-B32-C10-D53 
A9-B32-C10-D53 
A13-B32-C10-D53 
A24-B32-C10-D53 
A69-B32-C10-D53 

185 A67-B32-C10-D53 
A39-B32-C10-D53 
A65-B32-C10-D53 
A66-B32-C10-D53 
A2-B39-C10-D53 

190 A3-B39-C10-D53 
A9-B39-C10-D53 
A13-B39-C10-D53 
A24-B39-C10-D53 
A69-B39-C10-D53 

195 A67-B39-C10-D53 
A39-B39-C10-D53 
A65-B39-C10-D53 
A66-B39-C10-D53 
A2-B45-C10-D53 

200 A3-B45-C10-D53 
A9-B45-C10-D53 
A13-B45-C10-D53 
A24-B45-C10-D53 
A69-B45-C10-D53 

205 A67-B45-C10-D53 
A39-B45-C10-D53 
A65-B45-C10-D53 
A66-B45-C10-D53 
A2-B53-C10-D53 

210 A3-B53-C10-D53 
A9-B53-C10-D53 
A13-B53-C10-D53 
A24-B53-C10-D53 
A69-B53-C10-D53 

215 A67-B53-C10-D53 
A39-B53-C10-D53 
A65-B53-C10-D53 
A66-B53-C10-D53 
A2-B79-C10-D53 

220 A3-B79-C10-D53 
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A9-B79-C10-D53 
A13-B79-C10-D53 
A24-B79-C10-D53 
A69-B79-C10-D53 
5 A67-B79-C10-D53 
A39-B79-C10-D53 
A65-B79-C10-D53 
A66-B79-C10-D53 
A2-B80-C10-D53 
10 A3-B80-C10-D53 

A O.ooa ninnc^ 

A13-B80-C10-D53 
A24-B80-C10-D53 
A69-B80-C10-D53 

15 A67-B80-C10-D53 
A39-B80-C1O-D53 
A65-B80-C10-D53 
A66-B80-C10-D53 
A2-B85-C10-D53 

20 A3-B85-C10-D53 
A9-B85-C10-D53 
A13-B85-C10-D53 
A24-B85-C10-D53 
A69-B85-C10-D53 

25 A67-B85-C10-D53 
A39-B85-C10-D53 
A65-B85-C10-D53 
A66-B85-C10-D53 
A2-B86-C10-D53 

30 A3-B86-C10-D53 
A9-B86-C10-D53 
A13-B86-C10-D53 
A24-B86-C10-D53 
A69-B86-C10-D53 

35 A67-B86-C10-D53 
A39-B86-C10-D53 
A65-B86-C10-D53 
A66-B86-C10-D53 
A2-B87-C10-D53 

40 A3-B87-C10-D53 
A9-B87-C10-D53 
A13-B87-C10-D53 
A24-B87-C10-D53 
A69-B87-C10-D53 

45 A67-B87-C10-D53 
A39-B87-C10-D53 
A65-B87-C10-D53 
A66-B87-C10-D53 
A2-B89-C10-D53 

50 A3-B89-C10-D53 
A9-B89-C10-D53 
A13-B89-C10-D53 
A24-B89-C10-D53 
A69-B89-C10-D53 

55 A67-B89-C10-D53 



A39-B89-C10-D53 
A65-B89-C1G-D53 
A66-B89-C10-D53 
A2-B92-C10-D53 

60 A3-B92-C10-D53 
A9-B92-C10-D53 
A13-B92-C10-D53 
A24-B92-C10-D53 
A69-B92-C10-D53 

65 A67-B92-C10-D53 

A65-B92-C10-D53 
A66-B92-C10-D53 
A2-B4-C11-D53 

70 A3-B4-C11-D53 
A9-B4-C11-D53 
A13-B4-C11-D53 
A24-B4-C11-D53 
A69-B4-C11-D53 

75 A67-B4-C11-D53 
A39-B4-C11-D53 
A65-B4-C11-D53 
A66-B4-C11-D53 
A2-B5-C11-D53 

80 A3-B5-C11-D53 
A9-B5-C11-D53 
A13-B5-C11-D53 
A24-B5-C11-D53 
A69-B5-C11-D53 

85 A67-B5-C11-D53 
A39-B5-C11-D53 
A65-B5-C11-D53 
A66-B5-C11-D53 
A2-B6-C11-D53 

90 A3-B6-C11-D53 
A9-B6-C11-D53 
A13-B6-C11-D53 
A24-B6-C11-D53 
A69-B6-C11-D53 

95 A67-B6-C11-D53 
A39-B6-C11-D53 
A65-B6-CU-D53 
A66-B6-C11-D53 
A2-B32-C11-D53 
100 A3-B32-C11-D53 
A9-B32-C11-D53 
A13-B32-C11-D53 
A24-B32-C11-D53 
A69-B32-C11-D53 
105 A67-B32-C11-D53 
A39-B32-C11-D53 
A65-B32-C11-D53 
A66-B32-C11-D53 
A2-B39-C11-D53 
110 A3-B39-C11-D53 



A9-B39-C11-D53 
A13-B39-C11-D53 
A24-B39-C11-D53 
A69-B39-C11-D53 

115 A67-B39-C11-D53 
A39-B39-C11-D53 
A65-B39-C11-D53 
A66-B39-C11-D53 
A2-B45-C11-D53 

120 A3-B45-C11-D53 

A 0_D _A CO 1 1 r\co 

A13-B45-C11-D53 
A24-B45-C11-D53 
A69-B45-C11-D53 

125 A67-B45-C11-D53 
A39-B45-C11-D53 
A65-B45-C11-D53 
A66-B45-C11-D53 
A2-B53-C11-D53 

130 A3-B53-C11-D53 
A9-B53-C11-D53 
A13-B53-C11-D53 
A24-B53-C11-D53 
A69-B53-CU-D53 

135 A67-B53-C11-D53 
A39-B53-C11-D53 
A65-B53-C11-D53 
A66-B53-C11-D53 
A2-B79-C11-D53 

140 A3-B79-C11-D53 
A9-B79-C11-D53 
A13-B79-C11-D53 
A24-B79-C11-D53 
A69-B79-C11-D53 

145 A67-B79-C11-D53 
A39-B79-C11-D53 
A65-B79-C11-D53 
A66-B79-C11-D53 
A2-B80-C11-D53 

150 A3-B80-C11-D53 
A9-B80-C11-D53 
A13-B80-C11-DS3 
A24-B80-C11-D53 
A69-B80-C11-D53 

155 A67-B80-C11-D53 
A39-B80-C11-D53 
A65-B80-C11-D53 
A66-B80-C11-D53 
A2-B85-C11-D53 

160 A3-B85-CU-D53 
A9-B85-C11-D53 
A13-B85-C11-D53 
A24-B85-C11-D53 
A69-B85-C11-D53 

165 A67-B85-C11-D53 



A39-B85-C11-D53 
A65-B85-C11-D53 
A66-B85-C11-D53 
A2-B86-C11-D53 

170 A3-B86-C11-D53 
A9-B86-C11-D53 
A13-B86-C11-D53 
A24-B86-C11-D53 
A69-B86-C11-D53 

175 A67-B86-C11-D53 

A OQJO.QA .011 T> CO 

A65-B86-C11-D53 
A66-B86-C11-D53 
A2-B87-C11-D53 

180 A3-B87-C11-D53 
A9-B87-C11-D53 
A13-B87-C11-D53 
A24-B87-C11-D53 
A69-B87-C11-D53 

185 A67-B87-C11-D53 
A39-B87-C11-D53 
A65-B87-C11-D53 
A66-B87-C11-D53 
A2-B89-C11-D53 

190 A3-B89-C11-D53 
A9-B89-C11-D53 
A13-B89-C11-D53 
A24-B89-C11-D53 
A69-B89-C11-D53 

195 A67-B89-C11-D53 
A39-B89-C11-D53 
A65-B89-C11-D53 
A66-B89-C11-D53 
A2-B92-C11-D53 

200 A3-B92-C11-D53 
A9-B92-C11-D53 
A13-B92-C11-D53 
A24-B92-C11-D53 
A69-B92-C11-D53 

205 A67-B92-C11-D53 
A39-B92-C11-D53 
A65-B92-C11-D53 
A66-B92-C11-D53 
A2-B4-C12-D53 

210 A3-B4-C12-D53 
A9-B4-C12-D53 
A13-B4-C12-D53 
A24-B4-C12-D53 
A69-B4-C12-D53 

215 A67-B4-C12-D53 
A39-B4.C12-D53 
A65-B4-C12-D53 
A66-B4-C12-D53 
A2-B5-C12-D53 

220 A3-B5-C12-D53 
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A9-B5-C12-D53 
A13-B5-C12-D53 
A24-B5-C12-D53 
A69-B5-C12-D53 
5 A67-B5-C12-D53 
A39-B5-C12-D53 
A65-B5-C12-D53 
A66-B5-C12-D53 
A2-B6-C12-D53 

10 A3-B6-C12-D53 
A9-E6-CI2-D53 
A13-B6-C12-D53 
A24-B6-C12-D53 
A69-B6-C12-D53 

15 A67-B6-C12-D53 
A39-B6-C12-D53 
A65-B6-C12-D53 
A66-B6-C12-D53 
A2-B32-C12-D53 

20 A3-B32-C12-D53 
A9-B32-C12-D53 
A13-B32-C12-D53 
A24-B32-C12-D53 
A69-B32-C12-D53 

25 A67-B32-C12-D53 
A39-B32-C12-D53 
A65-B32-C12-D53 
A66-B32-C12-D53 
A2-B39-C12-D53 

30 A3-B39-C12-D53 
A9-B39-C12-D53 
A13-B39-C12-D53 
A24-B39-C12-D53 
A69-B39-C12-D53 

35 A67-B39-C12-D53 
A39-B39-C12-D53 
A65-B39-C12-D53 
A66-B39-C12-D53 
A2-B45-C12-D53 

40 A3-B45-C12-D53 
A9-B45-C12-D53 
A13-B45-C12-D53 
A24-B45-C12-D53 
A69-B45-C12-D53 

45 A67-B45-C12-D53 
A39-B45-C12-D53 
A65-B45-C12-D53 
A66-B45-C12-D53 
A2-B53-C12-D53 

50 A3-B53-C12-D53 
A9-B53-C12-D53 
A13-B53-C12-D53 
A24-B53-C12-D53 
A69-B53-C12-D53 

55 A67-B53-C12-D53 



A39-B53-C12-D53 
A65-B53-C12-D53 
A66-B53-C12-D53 
A2-B79-C12-D53 

60 A3-B79-C12-D53 
A9-B79-C12-D53 
A13-B79-C12-D53 
A24-B79-C12-D53 
A69-B79-C12-D53 

65 A67-B79-C12-D53 

A65-B79-C12-D53 
A66-B79-C12-D53 
A2-B80-C12-D53 

70 A3-B80-C12-D53 
A9-B80-C12-D53 
A13-B80-C12-D53 
A24-B80-C12-D53 
A69-B80-C12-D53 

75 A67-B80-C12-D53 
A39-B80-C12-D53 
A65-B80-C12-D53 
A66-B80-C12-D53 
A2-B85-C12-D53 

80 A3-B85-C12-D53 
A9-B85-C12-D53 
A13-B85-C12-D53 
A24-B85-C12-D53 
A69-B85-C12-D53 

85 A67-B85-C12-D53 
A39-B85-C12-D53 
A65-B85-C12-D53 
A66-B85-C12-D53 
A2-B86-C12-D53 

90 A3-B86-C12-D53 
A9-B86-C12-D53 
A13-B86-C12-D53 
A24-B86-C12-D53 
A69-B86-C12-D53 

95 A67-B86-C12-D53 
A39-B86-C12-D53 
A65-B86-C12-D53 
A66-B86-C12-D53 
A2-B87-C12-D53 
100 A3-B87-C12-D53 
A9-B87-C12-D53 
A13-B87-C12 r D53 
A24-B87-C12-D53 
A69-B87-C12-D53 
105 A67-B87-C12-D53 
A39-B87-C12-D53 
A65-B87-C12-D53 
A66-B87-C12-D53 
A2-B89-C12-D53 
110 A3-B89-C12-D53 



A9-B89-C12-D53 
A13-B89-C12-D53 
A24-B89-C12-D53 
A69-B89-C12-D53 

115 A67-B89-C12-D53 
A39-B89-C12-D53 
A65-B89-C12-D53 
A66-B89-C12-D53 
A2-B92-C12-D53 

120 A3-B92-C12-D53 
A9-B92-G12-D53 
A13-B92-C12-D53 
A24-B92-C12-D53 
A69-B92-C12-D53 

125 A67-B92-C12-D53 
A39-B92-C12-D53 
A65-B92-C12-D53 
A66-B92-C12-D53 
A2-B4-C13-D53 

130 A3-B4-C13-D53 
A9-B4-C13-D53 
A13-B4-C13-D53 
A24-B4-C13-D53 
A69-B4-C13-D53 

135 A67-B4-C13-D53 
A39-B4-C13-D53 
A65-B4-C13-D53 
A66-B4-C13-D53 
A2-B5-C13-D53 

140 A3-B5-C13-D53 
A9-B5-C13-D53 
A13-B5-C13-D53 
A24-B5-C13-D53 
A69-B5-C13-D53 

145 A67-B5-C13-D53 
A39-B5-C13-D53 
A65-B5-C13-D53 
A66-B5-C13-D53 
A2-B6-C13-D53 

150 A3-B6-C13-D53 
A9-B6-C13-D53 
A13-B6-C13-D53 
A24-B6-C13-D53 
A69-B6-C13-D53 

155 A67-B6-C13-D53 
A39-B6-C13-D53 
A65-B6-C13-D53 
A66-B6-C13-D53 
A2-B32-C13-D53 

160 A3-B32-C13-D53 
A9-B32-C13-D53 
A13-B32-C13-D53 
A24-B32-C13-D53 
A69-B32-C13-D53 

165 A67-B32-C13-D53 



A39-B32-C13-D53 
A65-B32-C13-D53 
A66-B32-C13-D53 
A2-B39-C13-D53 

170 A3-B39-C13-D53 
A9-B39-C13-D53 
A13-B39-C13-D53 
A24-B39-C13-D53 
A69-B39-C13-D53 

175 A67-B39-C13-D53 
A39-B39-CI3-I)53 
A65-B39-C13-D53 
A66-B39-C13-D53 
A2-B45-C13-D53 

180 A3-B45-C13-D53 
A9-B45-C13-D53 
A13-B45-C13-D53 
A24-B45-C13-D53 
A69-B45-C13-D53 

185 A67-B45-C13-D53 
A39-B45-C13-D53 
A65-B45-C13-D53 
A66-B45-C13-D53 
A2-B53-C13-D53 

190 A3-B53-C13-D53 
A9-B53-C13-D53 
A13-B53-C13-D53 
A24-B53-C13-D53 
A69-B53-C13-D53 

195 A67-B53-C13-D53 
A39-B53-C13-D53 
A65-B53-C13-D53 
. A66-B53-C13-D53 
A2-B79-C13-D53 

200 A3-B79-C13-D53 
A9-B79-C13-D53 
A13-B79-C13-D53 
A24-B79-C13-D53 
A69-B79-C13-D53 

205 A67-B79-C13-D53 
A39-B79-C13-D53 
A65-B79-C13-D53 
A66-B79-C13-D53 
A2-B80-C13-D53 

210 A3-B80-C13-D53 
A9-B80-C13-D53 
A13-B80-C13-D53 
A24-B80-C13-D53 
A69-B80-C13-D53 

215 A67-B80-C13-D53 
A39-B80-C13-D53 
A65-B80-C13-D53 
A66-B80-C13-D53 
A2-B85-C13-D53 

220 A3-B85-C13-D53 
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A9-B85-C13-D53 
A13-B85-C13-D53 
A24-B85-C13-D53 
A69-B85-C13-D53 
5 A67-B85-C13-D53 
A39-B85-C13-D53 
A65-B85-C13-D53 
A66-B85-C13-D53 
A2-B86-C13-D53 

10 A3^BS6-C13-D53 
A9-B86-C13-D53 
A13-B86-C13-D53 
A24-B86-C13-D53 
A69-B86-C13-D53 

15 A67-B86-C13-D53 
A39-B86-C13-D53 
A65-B86-C13-D53 
A66-B86-C13-D53 
A2-B87-C13-D53 

20 A3-B87-C13-D53 
A9-B87-C13-D53 
A13-B87-C13-D53 
A24-B87-C13-D53 
A69-B87-C13-D53 

25 A67-B87-C13-D53 
A39-B87-C13-D53 
A65-B87-C13-D53 
A66-B87-C13-D53 
A2-B89-C13-D53 

30 A3-B89-C13-D53 
A9-B89-C13-D53 
A13-B89-C13-D53 
A24-B89-C13-D53 
A69-B89-C13-D53 

35 A67-B89-C13-D53 
A39-B89-C13-D53 
A65-B89-C13-D53 
A66-B89-C13-D53 
A2-B92-C13-D53 

40 A3-B92-C13-D53 
A9-B92-C13-D53 
A13-B92-C13-D53 
A24-B92-C13-D53 
A69-B92-C13-D53 

45 A67-B92-C13-D53 
A39-B92-C13-D53 
A65-B92-C13-D53 
A66-B92-C13-D53 
A2-B4-C1-D54 

50 A3-B4-C1-D54 
A9-B4-C1-D54 
A13-B4-C1-D54 
A24-B4-C1-D54 
A69-B4-C1-D54 

55 A67-B4-C1-D54 



A39-B4-C1-D54 
A65-B4-C1-D54 
A66-B4-C1-D54 
A2-B5-C1-D54 

60 A3-B5-C1-D54 
A9-B5-C1-D54 
A13-B5-C1-D54 
A24-B5-C1-D54 
A69-B5-C1-D54 

65 A67-B5-C1-D54 
A39-B5-C1-D54 
A65-B5-C1-D54 
A66-B5-C1-D54 
A2-B6-C1-D54 

70 A3-B6-C1-D54 
A9-B6-C1-D54 
A13-B6-C1-D54 
A24-B6-C1-D54 
A69-B6-C1-D54 

75 A67-B6-C1-D54 
A39-B6-C1-D54 
A65-B6-C1-D54 
A66-B6-C1-D54 
A2-B32-C1-D54 

80 A3-B32-C1-D54 
A9-B32-C1-D54 
A13-B32-C1-D54 
A24-B32-C1-D54 
A69-B32-C1-D54 

85 A67-B32-C1-D54 
A39-B32-C1-D54 
A65-B32-C1-D54 
A66-B32-C1-D54 
A2-B39-C1-D54 

90 A3-B39-C1-D54 
A9-B39-C1-D54 
A13-B39-C1-D54 
A24-B39-C1-D54 
A69-B39-C1-D54 

95 A67-B39-C1-D54 
A39-B39-C1-D54 
A65-B39-C1-D54 
A66-B39-C1-D54 
A2-B45-C1-D54 
100 A3-B45-C1-D54 
A9-B45-C1-D54 
A13-B45-C1-D54 
A24-B45-C1-D54 
A69-B45-C1-D54 
105 A67-B45-C1-D54 
A39-B45-C1-D54 
A65-B45-C1-D54 
A66-B45-C1-D54 
A2-B53-C1-D54 
110 A3-B53-C1-D54 



A9-B53-C1-D54 
A13-B53-C1-D54 
A24-B53-C1-D54 
A69-B53-C1-D54 

115 A67-B53-C1-D54 
A39-B53-C1-D54 
A65-B53-C1-D54 
A66-B53-C1-D54 
A2-B79-C1-D54 

120 A3-B79-C1-D54 
A9-B79-C1-D54 
A13-B79-C1-D54 
A24-B79-C1-D54 
A69-B79-C1-D54 

125 A67-B79-C1-D54 
A39-B79-C1-D54 
A65-B79-C1-D54 
A66-B79-C1-D54 
A2-B80-C1-D54 

130 A3-B80-C1-D54 
A9-B80-C1-D54 
A13-B80-C1-D54 
A24-B80-C1-D54 
A69-B80-C1-D54 

135 A67-B80-C1-D54 
A39-B80-C1-D54 
A65-B80-C1-D54 
A66-B80-C1-D54 
A2-B85-C1-D54 

140 A3-B85-C1-D54 
A9-B85-C1-D54 
A13-B85-C1-D54 
A24-B85-C1-D54 
A69-B85-C1-D54 

145 A67-B85-C1-D54 
A39-B85-C1-D54 
A65-B85-C1-D54 
A66-B85-C1-D54 
A2-B86-C1-D54 

150 A3-B86-C1-D54 
A9-B86-C1-D54 
A13-B86-C1-D54 
A24-B86-C1-D54 
A69-B86-C1-D54 

155 A67-B86-C1-D54 
A39-B86-C1-D54 
A65-B86-C1-D54 
A66-B86-C1-D54 
A2-B87-C1-D54 

160 A3-B87-C1-D54 
A9-B87-C1-D54 
A13-B87-C1-D54 
A24-B87-C1-D54 
A69-B87-C1-D54 

165 A67-B87-C1-D54 



A39-B87-C1-D54 
A65-B87-C1-D54 
A66-B87-C1-D54 
A2-B89-C1-D54 

170 A3-B89-C1-D54 
A9-B89-C1-D54 
A13-B89-C1-D54 
A24-B89-C1-D54 
A69-B89-C1-D54 

175 A67-B89-C1-D54 
A39-B89-C1-D54 
A65-B89-C1-D54 
A66-B89-C1-D54 
A2-B92-C1-D54 

180 A3-B92-C1-D54 
A9-B92-C1-D54 
A13-B92-C1-D54 
A24-B92-C1-D54 
A69-B92-C1-D54 

185 A67-B92-C1-D54 
A39-B92-C1-D54 
A65-B92-C1-D54 
A66-B92-C1-D54 
A2-B4-C2-D54 

190 A3-B4-C2-D54 
A9-B4-C2-D54 
A13-B4-C2-D54 
A24-B4-C2-D54 
A69-B4-C2-D54 

195 A67-B4-C2-D54 
A39-B4-C2-D54 
A65-B4-C2-D54 
A66-B4-C2-D54 
A2-B5-C2-D54 

200 A3-B5-C2-D54 
A9-B5-C2-D54 
A13-B5-C2-D54 
A24-B5-C2-D54 
A69-B5-C2-D54 

205 A67-B5-C2-D54 
A39-B5-C2-D54 
A65-B5-C2-D54 
A66-B5-C2-D54 
A2-B6-C2-D54 

210 A3-B6-C2-D54 
A9-B6-C2-D54 
A13-B6-C2-D54 
A24-B6-C2-D54 
A69-B6-C2-D54 

215 A67-B6-C2-D54 
A39-B6-C2-D54 
A65-B6-C2-D54 
A66-B6-C2-D54 
A2-B32-C2-D54 

220 A3-B32-C2-D54 
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A9-B32-C2-D54 
A13-B32-C2-D54 
A24-B32-C2-D54 
A69-B32-C2-D54 
5 A67-B32-C2-D54 
A39-B32-C2-D54 
A65-B32-C2-D54 
A66-B32-C2-D54 
A2-B39-C2-D54 
10 A3-B39-C2-D54 

A13-B39-C2-D54 
A24-B39-C2-D54 
A69-B39-C2-D54 

15 A67-B39-C2-D54 
A39-B39-C2-D54 
A65-B39-C2-D54 
A66-B39-C2-D54 
A2-B45-C2-D54 

20 A3-B45-C2-D54 
A9-B45-C2-D54 
A13-B45-C2-D54 
A24-B45-C2-D54 
A69-B45-C2-D54 

25 A67-B45-C2-D54 
A39-B45-C2-D54 
A65-B45-C2-D54 
A66-B45-C2-D54 
A2-B53-C2-D54 

30 A3-B53-C2-D54 
A9-B53-C2-D54 
A13-B53-C2-D54 
A24-B53-C2-D54 
A69-B53-C2-D54 

35 A67-B53-C2-D54 
A39-B53-C2-D54 
A65-B53-C2-D54 
A66-B53-C2-D54 
A2-B79-C2-D54 

40 A3-B79-C2-D54 
A9-B79-C2-D54 
A13-B79-C2-D54 
A24-B79-C2-D54 
A69-B79-C2-D54 

45 A67-B79-C2-D54 
A39-B79-C2-D54 
A65-B79-C2-D54 
A66-B79-C2-D54 
A2-B80-C2-D54 

50 A3-B80-C2-D54 
A9-B80-C2-D54 
A13-B80-C2-D54 
A24-B80-C2-D54 
A69-B80-C2-D54 

55 A67-B80-C2-D54 



A39-B80-C2-D54 
A65-B80-C2-D54 
A66-B80-C2-D54 
A2-B85-C2-D54 

60 A3-B85-C2-D54 
A9-B85-C2-D54 
A13-B85-C2-D54 
A24-B85-C2-D54 
A69-B85-C2-D54 

65 A67-B85-C2-D54 
A39-BS5-C2-D54 
A65-B85-C2-D54 
A66-B85-C2-D54 
A2-B86-C2-D54 

70 A3-B86-C2-D54 
A9-B86-C2-D54 
A13-B86-C2-D54 
A24-B86-C2-D54 
A69-B86-C2-D54 

75 A67-B86-C2-D54 
A39-B86-C2-D54 
A65-B86-C2-D54 
A66-B86-C2-D54 
A2-B87-C2-D54 

80 A3-B87-C2-D54 
A9-B87-C2-D54 
A13-B87-C2-D54 
A24-B87-C2-D54 
A69-B87-C2-D54 

85 A67-B87-C2-D54 
A39-B87-C2-D54 
A65-B87-C2-D54 
A66-B87-C2-D54 
A2-B89-C2-D54 

90 A3-B89-C2-D54 
A9-B89-C2-D54 
A13-B89-C2-D54 
A24-B89-C2-D54 
A69-B89-C2-D54 

95 A67-B89-C2-D54 
A39-B89-C2-D54 
A65-B89-C2-D54 
A66-B89-C2-D54 
A2-B92-C2-D54 
100 A3-B92-C2-D54 
A9-B92-C2-D54 
A13-B92-C2-D54 
A24-B92-C2-D54 
A69-B92-C2-D54 
105 A67-B92-C2-D54 
A39-B92-C2-D54 
A65-B92-C2-D54 
A66-B92-C2-D54 
A2-B4-C3-D54 
110 A3-B4-C3-D54 



A9-B4-C3-D54 
A13-B4-C3-D54 
A24-B4-C3-D54 
A69-B4-C3-D54 

115 A67-B4-C3-D54 
A39-B4-C3-D54 
A65-B4-C3-D54 
A66-B4-C3-D54 
A2-B5-C3-D54 

120 A3-B5-C3-D54 
A9-55-C3-D54 
A13-B5-C3-D54 
A24-B5-C3-D54 
A69-B5-C3-D54 

125 A67-B5-C3-D54 
A39-B5-C3-D54 
A65-B5-C3-D54 
A66-B5-C3-D54 
A2-B6-C3-D54 

130 A3-B6-C3-D54, 
A9-B6-C3-D54 
A13-B6-C3-D54 
A24-B6-C3-D54 
A69-B6-C3-D54 

135 A67-B6-C3-D54 
A39-B6-C3-D54 
A65-B6-C3-D54 
A66-B6-C3-D54 
A2-B32-C3-D54 

140 A3-B32-C3-D54 
A9-B32-C3-D54 
A13-B32-C3-D54 
A24-B32-C3-D54 
A69-B32-C3-D54 

145 A67-B32-C3-D54 
A39-B32-C3-D54 
A65-B32-C3-D54 
A66-B32-C3-D54 
A2-B39-C3-D54 

150 A3-B39-C3-D54 
A9-B39-C3-D54 
A13-B39-C3-D54 
A24-B39-C3-D54 
A69-B39-C3-D54 

155 A67-B39-C3-D54 
A39-B39-C3-D54 
A65-B39-C3-D54 
A66-B39-C3-D54 
A2-B45-C3-D54 

160 A3-B45-C3-D54 
A9-B45-C3-D54 
A13-B45-C3-D54 
A24-B45-C3-D54 
A69-B45-C3-D54 

165 A67-B45-C3-D54 



A39-B45-C3-D54 
A65-B45-C3-D54 
A66-B45-C3-D54 
A2-B53-C3-D54 

170 A3-B53-C3-D54 
A9-B53-C3-D54 
A13-B53-C3-D54 
A24-B53-C3-D54 
A69-B53-C3-D54 

175 A67-B53-C3-D54 
A39-B53-C3-D54 
A65-B53-C3-D54 
A66-B53-C3-D54 
A2-B79-C3-D54 

180 A3-B79-C3-D54 
A9-B79-C3-D54 
A13-B79-C3-D54 
A24-B79-C3-D54 
A69-B79-C3-D54 

185 A67-B79-C3-D54 
A39-B79-C3-D54 
A65-B79-C3-D54 
A66-B79-C3-D54 
A2-B8(VC3-D54 

190 A3-B80-C3-D54 
A9-B80-C3-D54 
A13-B80-C3-D54 
A24-B80-C3-D54 
A69-B80-C3-D54 

195 A67-B80-C3-D54 
A39-B80-C3-D54 
A65-B80-C3-D54 
A66-B80-C3-D54 
A2-B85-C3-D54 

200 A3-B85-C3-D54 
A9-B85-C3-D54 
A13-B85-C3-D54 
A24-B85-C3-D54 
A69-B85-C3-D54 

205 A67-B85-C3-D54 
A39-B85-C3-D54 
A65-B85-C3-D54 
A66-B85-C3-D54 
A2-B86-C3-D54 

210 A3-B86-C3-D54 
A9-B86-C3-D54 
A13-B86-C3-D54 
A24-B86-C3-D54 
A69-B86-C3-D54 

215 A67-B86-C3-D54 
A39-B86-C3-D54 
A65-B86-C3-D54 
A66-B86-C3-D54 
A2-B87-C3-D54 

220 A3-B87-C3-D54 
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A9-B87-C3-D54 
A13-B87-C3-D54 
A24-B87-C3-D54 
A69-B87-C3-D54 
5 A67-B87-C3-D54 
A39-B87-C3-D54 
A65-B87-C3-D54 
A6&-B87-C3-D54 
A2-B89-C3-D54 

10 A3-B89-C3-D54 
A9-E89-C3-D54 
A13-B89-C3-D54 
A24-B89-C3-D54 
A69-B89-C3-D54 

15 A67-B89-C3-D54 
A39-B89-C3-D54 
A65-B89-C3-D54 
A66-B89-C3-D54 
A2-B92-C3-D54 

20 A3-B92-C3-D54 
A9-B92-C3-D54 
A13-B92-C3-D54 
A24-B92-C3-D54 
A69-B92-C3-D54 

25 A67-B92-C3-D54 
A39-B92-C3-D54 
A65-B92-C3-D54 
A66-B92-C3-D54 
A2-B4-C4-D54 

30 A3-B4-C4-D54 
A9-B4-C4-D54 
A13-B4-C4-D54 
A24-B4-C4-D54 
A69-B4-C4-D54 

35 A67-B4-C4-D54 
A39-B4-C4-D54 
A65-B4-C4-D54 
A66-B4-C4-D54 
A2-B5-C4-D54 

40 A3-B5-C4-D54 
A9-B5-C4-D54 
A13-B5-C4-D54 
A24-B5-C4-D54 
A69-B5-C4-D54 

45 A67-B5-C4-D54 
A39-B5-C4-D54 
A65-B5-C4-D54 
A66-B5-C4-D54 
A2-B6-C4-D54 

50 A3-B6-C4-D54 
A9-B6-C4-D54 
A13-B6-C4-D54 
A24-B6-C4-D54 
A69-B6-C4-D54 

55 A67-B6-C4-D54 



A39-B6-C4-D54 
A65-B6-C4-D54 
A66-B6-C4-D54 
A2-B32-C4-D54 

60 A3-B32-C4-D54 
A9-B32-C4-D54 
A13-B32-C4-D54 
A24-B32-C4-D54 
A69-B32-C4-D54 

65 A67-B32-C4-D54 



A65-B32-C4-D54 
A66-B32-C4-D54 
A2-B39-C4-D54 

70 A3-B39-C4-D54 
A9-B39-C4-D54 
A13-B39-C4-D54 
A24-B39-C4-D54 
A69-B39-C4-D54 

75 A67-B39-C4-D54 
A39-B39-C4-D54 
A65-B39-C4-D54 
A66-B39-C4-D54 
A2-B45-C4-D54 

80 A3-B45-C4-D54 
A9-B45-C4-D54 
A13-B45-C4-D54 
A24-B45-C4-D54 
A69-B45-C4-D54 

85 A67-B45-C4-D54 
A39-B45-C4-D54 
A65-B45-C4-D54 
A66-B45-C4-D54 
A2-B53-C4-D54 

90 A3-B53-C4-D54 
A9-B53-C4-D54 
A13-B53-C4-D54 
A24-B53-C4-D54 
A69-B53-C4-D54 

95 A67-B53-C4-D54 
A39-B53-C4-D54 
A65-B53-C4-D54 
A66-B53-C4-D54 
A2-B79-C4-D54 
100 A3-B79-C4-D54 
A9-B79-C4-D54 
A13-B79-C4-D54 
A24-B79-C4-D54 
A69-B79-C4-D54 
105 A67-B79-C4-D54 
A39-B79-C4-D54 
A65-B79-C4-D54 
A66-B79-C4-D54 
A2-B80-C4-D54 
110 A3-B80-C4-D54 



A9-B80-C4-D54 
A13-B80-C4-D54 
A24-B80-C4-D54 
A69-B80-C4-D54 

115 A67-B80-C4-D54 
A39-B80-C4-D54 
A65-B80-C4-D54 
A66-B80-C4-D54 
A2-B85-C4-D54 

120 A3-B85-C4-D54 
A9-Bo5-C4-D34 
A13-B85-C4-D54 
A24-B85-C4-D54 
A69-B85-C4-D54 

125 A67-B85-C4-D54 
A39-B85-C4-D54 
A65-B85-C4-D54 
A66-B85-C4-D54 
A2-B86-C4-D54 

130 A3-B86-C4-D54 
A9-B86-C4-D54 
A13-B86-C4-D54 
A24-B86-C4-D54 
A69-B86-C4-D54 

135 A67-B86-C4-D54 
A39-B86-C4-D54 
A65-B86-C4-D54 
A66-B86-C4-D54 
A2-B87-C4-D54 

140 A3-B87-C4-D54 
A9-B87-C4-D54 
A13-B87-C4-D54 
A24-B87-C4-D54 
A69-B87-C4-D54 

145 A67-B87-C4-D54 
A39-B87-C4-D54 
A65-B87-C4-D54 
A66-B87-C4-D54 
A2-B89-C4-D54 

150 A3-B89-C4-D54 
A9-B89-C4-D54 
A13-B89-C4-D54 
A24-B89-C4-D54 
A69-B89-C4-D54 

155 A67-B89-C4-D54 
A39-B89-C4-D54 
A65-B89-C4-D54 
A66-B89-C4-D54 
A2-B92-C4-D54 

160 A3-B92-C4-D54 
A9-B92-C4-D54 
A13-B92-C4-D54 
A24-B92-C4-D54 
A69-B92-C4-D54 

165 A67-B92-C4-D54 



A39-B92-C4-D54 
A65-B92-C4-D54 
. A66-B92-C4-D54 
A2-B4-C5-D54 

170 A3-B4-C5-D54 
A9-B4-C5-D54 
A13-B4-C5-D54 
A24-B4-C5-D54 
A69-B4-C5-D54 

175 A67-B4-C5-D54 
A39-B4-C5-D54 
A65-B4-C5-D54 
A66-B4-C5-D54 
A2-B5-C5-D54 

180 A3-B5-C5-D54 
A9-B5-C5-D54 
A13-B5-C5-D54 
A24-B5-C5-D54 
A69-B5-C5-D54 

185 A67-B5-C5-D54 
A39-B5-C5-D54 
A65-B5-C5-D54 
A66-B5-C5-D54 
A2-B6-C5-D54 

190 A3-B6-C5-D54 
A9-B6-C5-D54 
A13-B6-C5-D54 
A24-B6-C5-D54 
A69-B6-C5-D54 

195 A67-B6-C5-D54 
A39-B6-C5-D54 
A65-B6-C5-D54 
A66-B6-C5-D54 
A2-B32-C5-D54 

200 A3-B32-C5-D54 
A9-B32-C5-D54 
A13-B32-C5-D54 
A24-B32-C5-D54 
A69-B32-C5-D54 

205 A67-B32-C5-D54 
A39-B32-C5-D54 
A65-B32-C5-D54 
A66-B32-C5-D54 
A2-B39-C5-D54 

210 A3-B39-C5-D54 
A9-B39-C5-D54 
A13-B39-C5-D54 
A24-B39-C5-D54 
A69-B39-C5-D54 

215 A67-B39-C5-D54 
A39-B39-C5-D54 
A65-B39-C5-D54 
A66-B39-C5-D54 
A2-B45-C5-D54 

220 A3-B45-C5-D54 
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A9-B45-C5-D54 
A13-B45-C5-D54 
A24-B45-C5-D54 
A69-B45-C5-D54 
5 A67-B45-C5-D54 
A39-B45-C5-D54 
A65-B45-C5-D54 
A66-B45-C5-D54 
A2-B53-C5-D54 

10 A3-B53-C5-D54 
A9*.B53-C5-I>54 
A13-B53-C5-D54 
A24-B53-C5-D54 
A69-B53-C5-D54 

15 A67-B53-C5-D54 
A39-B53-C5-D54 
A65-B53-C5-D54 
A66-B53-C5-D54 
A2-B79-C5-D54 

20 A3-B79-C5-D54 
A9-B79-C5-D54 
A13-B79-C5-D54 
A24-B79-C5-D54 
A69-B79-C5-D54 

25 A67-B79-C5-D54 
A39-B79-C5-D54 
A65-B79-C5-D54 
A66-B79-C5-D54 
A2-B80-C5-D54 

30 A3-B80-C5-D54 
A9-B80-C5-D54 
A13-B80-C5-D54 
A24-B80-C5-D54 
A69-B80-C5-D54 

35 A67-B80-C5-D54 
A39-B80-C5-D54 
A65-B80-C5-D54 
A66-B80-C5-D54 
A2-B85-C5-D54 

40 A3-B85-C5-D54 
A9-B85-C5-D54 
A13-B85-C5-D54 
A24-B85-C5-D54 
A69-B85-C5-D54 

45 A67-B85-C5-D54 
A39-B85-C5-D54 
A65-B85-C5-D54 
A66-B85-C5-D54 
A2-B86-C5-D54 

50 A3-B86-C5-D54 
A9-B86-C5-D54 
A13-B86-C5-D54 
A24-B86-C5-D54 
A69-B86-C5-D54 

55 A67-B86-C5-D54 



A39-B86-C5-D54 
A65-B86-C5-D54 
A66-B86-C5-D54 
A2-B87-C5-D54 

60 A3-B87-C5-D54 
A9-B87-C5-D54 
A13-B87-C5-D54 
A24-B87-C5-D54 
A69-B87-C5-D54 

65 A67-B87-C5-D54 
A39-337-C5-SS4 
A65-B87-C5-D54 
A66-B87-C5-D54 
A2-B89-C5-D54 

70 A3-B89-C5-D54 
A9-B89-C5-D54 
A13-B89-C5-D54 
A24-B89-C5-D54 
A69-B89-C5-D54 

75 A67-B89-C5-D54 
A39-B89-C5-D54 
A65-B89-C5-D54 
A66-B89-C5-D54 
A2-B92-C5-D54 

80 A3-B92-C5-D54 
A9-B92-C5-D54 
A13-B92-C5-D54 
A24-B92-C5-D54 
A69-B92-C5-D54 

85 A67-B92-C5-D54 
A39-B92-C5-D54 
A65-B92-C5-D54 
A66-B92-C5-D54 
A2-B4-C6-D54 

90 A3-B4-C6-D54 
A9-B4-C6-D54 
A13-B4-C6-D54 
A24-B4-C6-D54 
A69-B4-C6-D54 

95 A67-B4-C6-D54 
A39-B4-C6-D54 
A65-B4-C6-D54 
A66-B4-C6-D54 
A2-B5-C6-D54 
100 A3-B5-C6-D54 
A9-B5-C6-D54 
A13-B5-C6-D54 
A24-B5-C6-D54 
A69-B5-C6-D54 
105 A67-B5-C6-D54 
A39-B5-C6-D54 
A65-B5-C6-D54 
A66-B5-C6-D54 
A2-B6-C6-D54 

110 A3-B6-C6-D54 



A9-B6-C6-D54 
A13-B6-C6-D54 
A24-B6-C6-D54 
A69-B6-C6-D54 

115 A67-B6-C6-D54 
A39-B6-C6-D54 
A65-B6-C6-D54 
. A66-B6-C6-D54 
A2-B32-C6-D54 

120 A3-B32-C6-D54 
A9-532-C6-D54 
A13-B32-C6-D54 
A24-B32-C6-D54 
A69-B32-C6-D54 

125 A67-B32-C6-D54 
A39-B32-C6-D54 
A65-B32-C6-D54 
A66-B32-C6-D54 
A2-B39-C6-D54 

130 A3-B39-C6-D54 
A9-B39-C6-D54 
A13-B39-C6-D54 
A24-B39-C6-D54 
A69-B39-C6-D54 

135 A67-B39-C6-D54 
A39-B39-C6-D54 
A65-B39-C6-D54 
A66-B39-C6-D54 
A2-B45-C6-D54 

140 A3-B45-C6-D54 
A9-B45-C6-D54 
A13-B45-C6-D54 
A24-B45-C6-D54 
A69-B45-C6-D54 

145 A67-B45-C6-D54 
A39-B45-C6-D54 
A65-B45-C6-D54 
A66-B45-C6-D54 
A2-B53-C6-D54 

150 A3-B53-C6-D54 
A9-B53-C6-D54 
A13-B53-C6-D54 
A24-B53-C6-D54 
A69-B53-C6-D54 

155 A67-B53-C6-D54 
A39-B53-C6-D54 
A65-B53-C6-D54 
A66-B53-C6-D54 
A2-B79-C6-D54 

160 A3-B79-C6-D54 
A9-B79-C6-D54 
A13-B79-C6-D54 
A24-B79-C6-D54 
A69-B79-C6-D54 

165 A67-B79-C6-D54 



A39-B79-C6-D54 
A65-B79-C6-D54 
A66-B79-C6-D54 
A2-B80-C6-D54 

170 A3-B80-C6-D54 
A9-B80-C6-D54 
A13-B80-C6-D54 
A24-B80-C6-D54 
A69-B80-C6-D54 

175 A67-B80-C6-D54 
A39-B80-C6-D54 
A65-B80-C6-D54 
A66-B80-C6-D54 
A2-B85-C6-D54 

180 A3-B85-C6-D54 
A9-B85-C6-D54 
A13-B85-C6-D54 
A24-B85-C6-D54 
A69-B85-C6-D54 

185 A67-B85-C6-D54 
A39-B85-C6-D54 
A65-B85-C6-D54 
A66-B85-C6-D54 
A2-B86-C6-D54 

190 A3-B86-C6-D54 
A9-B86-C6-D54 
A13-B86-C6-D54 
A24-B86-C6-D54 
A69-B86-C6-D54 

195 A67-B86-C6-D54 
A39-B86-C6-D54 
A65-B86-C6-D54 
A66-B86-C6-D54 
A2-B87-C6-D54 

200 A3-B87-C6-D54 
A9-B87-C6-D54 
A13-B87-C6-D54 
A24-B87-C6-D54 
A69-B87-C6-D54 

205 A67-B87-C6-D54 
A39-B87-C6-D54 
A65-B87-C6-D54 
A66-B87-C6-D54 
A2-B89-C6-D54 

210 A3-B89-C6-D54 
A9-B89-C6-D54 
A13-B89-C6-D54 
A24-B89-C6-D54 
A69-B89-C6-D54 

215 A67-B89-C6-D54 
A39-B89-C6-D54 
A65-B89-C6-D54 
A66-B89-C6-D54 
A2-B92-C6-D54 

220 A3-B92-C6-D54 
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A9-B92-C6-D54 
A13-B92-C6-D54 
A24-B92-C6-D54 
A69-B92-C6-D54 
5 A67-B92-C6-D54 
A39-B92-C6-D54 
A65-B92-C6-D54 
A66-B92-C6-D54 
A2-B4-C7-D54 

10 A3-B4-C7-D54 
AJ9-B4-C7-D54 
A13-B4-C7-D54 
A24-B4-C7-D54 
A69-B4-C7-D54 

15 A67-B4-C7-D54 
A39-B4-C7-D54 
A65-B4-C7-D54 
A66-B4-C7-D54 
A2-B5-C7-D54 

20 A3-B5-C7-D54 
A9-B5-C7-D54 
A13-B5-C7-D54 
A24-B5-C7-D54 
A69-B5-C7-D54 

25 A67-B5-C7-D54 
A39-B5-C7-D54 
A65-B5-C7-D54 
A66-B5-C7-D54 
A2-B6-C7-D54 

30 A3-B6-C7-D54 
A9-B6-C7-D54 
A13-B6-C7-D54 
A24-B6-C7-D54 
A69-B6-C7-D54 

35 A67-B6-C7-D54 
A39-B6-C7-D54 
A65-B6-C7-D54 
A66-B6-C7-D54 
A2-B32-C7-D54 

40 A3-B32-C7-D5.4 
A9-B32-C7-D54 
A13-B32-C7-D54 
A24-B32-C7-D54 
A69-B32-C7-D54 

45 A67-B32-C7-D54 
A39-B32-C7-D54 
A65-B32-C7-D54 
A66-B32-C7-D54 
A2-B39-C7-D54 

50 A3-B39-C7-D54 
A9-B39-C7-D54 
A13-B39-C7-D54 
A24-B39-C7-D54 
A69-B39-C7-D54 

55 A67-B39-C7-D54 



A39-B39-C7-D54 
A65-B39-C7-D54 
A66-B39-C7-D54 
A2-B45-C7-D54 

60 A3-B45-C7-D54 
A9-B45-C7-D54 
A13-B45-C7-D54 
A24-B45-C7-D54 
A69-B45-C7-D54 

65 A67-B45-C7-D54 
A39-B45-C7-B54 
A65-B45-C7-D54 
A66-B45-C7-D54 
A2-B53-C7-D54 

70 A3-B53-C7-D54 
A9-B53-C7-D54 
A13-B53-C7-D54 
A24-B53-C7-D54 
A69-B53-C7-D54 

75 A67-B53-C7-D54 
A39-B53-C7-D54 
A65-B53-C7-D54 
A66-B53-C7-D54 
A2-B79-C7-D54 

80 A3-B79-C7-D54 
A9-B79-C7-D54 
A13-B79-C7-D54 
A24-B79-C7-D54 
A69-B79-C7-D54 

85 A67-B79-C7-D54 
A39-B79-C7-D54 
A65-B79-C7-D54 
A66-B79-C7-D54 
A2-B80-C7-D54 

90 A3-B80-C7-D54 
A9-B80-C7-D54 
A13-B80-C7-D54 
A24-B80-C7-D54 
A69-B80-C7-D54 

95 A67-B80-C7-D54 
A39-B80-C7-D54 
A65-B80-C7-D54 
A66-B80-C7-D54 
A2-B85-C7-D54 
100 A3-B85-C7-D54 
A9-B85-C7-D54 
A13-B85-C7-D54 
A24-B85-C7-D54 
A69-B85-C7-D54 
105 A67-B85-C7-D54 
A39-B85-C7-D54 
A65-B85-C7-D54 
A66-B85-C7-D54 
A2-B86-C7-D54 
110 A3-B86-C7-D54 



A9-B86-C7-D54 
A13-B86-C7-D54 
A24-B86-C7-D54 
A69-B86-C7-D54 

115 A67-B86-C7-D54 
A39-B86-C7-D54 
A65-B86-C7-D54 
A66-B86-C7-D54 
A2-B87-C7-D54 

120 A3-B87-C7-D54 

A13-B87-C7-D54 
A24-B87-C7-D54 
A69-B87-C7-D54 

125 A67-B87-C7-D54 
A39-B87-C7-D54 
A65-B87-C7-D54 
A66-B87-C7-D54 
A2-B89-C7-D54 

130 A3-B89-C7-D54 
A9-B89-C7-D54 
A13-B89-C7-D54 
A24-B89-C7-D54 
A69-B89-C7-D54 

135 A67-B89-C7-D54 
A39-B89-C7-D54 
A65-B89-C7-D54 
A66-B89-C7-D54 
A2-B92-C7-D54 

140 A3-B92-C7-D54 
A9-B92-C7-D54 
A13-B92-C7-D54 
A24-B92-C7-D54 
A69-B92-C7-D54 

145 A67-B92-C7-D54 
A39-B92-C7-D54 
A65-B92-C7-D54 
A66-B92-C7-D54 
A2-B4-C8-D54 

150 A3-B4-C8-D54 
A9-B4-C8-D54 
A13-B4-C8-D54 
A24-B4-C8-D54 
A69-B4-C8-D54 

155 A67-B4-C8-D54 
A39-B4-C8-D54 
A65-B4-C8-D54 
A66-B4-C8-D54 
A2-B5-C8-D54 

160 A3-B5-C8-D54 
A9-B5-C8-D54 
A13-B5-C8-D54 
A24-B5-C8-D54 
A69-B5-C8-D54 

165 A67-B5-C8-D54 



A39-B5-C8-D54 
A65-B5-C8-D54 
A66-B5-C8-D54 
A2-B6-C8-D54 

170 A3-B6-C8-D54 
A9-B6-C8-D54 
A13-B6-C8-D54 
A24-B6-C8-D54 
A69-B6-C8-D54 

175 A67-B6-C8-D54 
A39-B6-C8^D54 
A65-B6-C8-D54 
A66-B6-C8-D54 
A2-B32-C8-D54 

180 A3-B32-C8-D54 
A9-B32-C8-D54 
A13-B32-C8-D54 
A24-B32-C8-D54 
A69-B32-C8-D54 

185 A67-B32-C8-D54 
A39-B32-C8-D54 
A65-B32-C8-D54 
A66-B32-C8-D54 
A2-B39-C8-D54 

190 A3-B39-C8-D54 
A9-B39-C8-D54 
A13-B39-C8-D54 
A24-B39-C8-D54 
A69-B39-C8-D54 

195 A67-B39-C8-D54 
A39-B39-C8-D54 
A65-B39-C8-D54 
A66-B39 T C8-D54 
A2-B45-C8-D54 

200 A3-B45-C8-D54 
A9-B45-C8-D54 
A13-B45-C8-D54 
A24-B45-C8-D54 
A69-B45-C8-D54 

205 A67-B45-C8-D54 
A39-B45-C8-D54 
A65-B45-C8-D54 
A66-B45-C8-D54 
A2-B53-C8-D54 

210 A3-B53-C8-D54 
A9-B53-C8-D54 
A13-B53-C8-D54 
A24-B53-C8-D54 
A69-B53-C8-D54 

215 A67-B53-C8-D54 
A39-B53-C8-D54 
A65-B53-C8-D54 
A66-B53-C8-D54 
A2-B79-C8-D54 

220 A3-B79-C8-D54 
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A9-B79-C8-D54 
A13-B79-C8-D54 
A24-B79-C8-D54 
A69-B79-C8-D54 
5 A67-B79-C8-D54 
A39-B79-C8-D54 
A65-B79-C8-D54 
A66-B79-C8-D54 
A2-B80-C8-D54 
10 A3-B80-C8-D54 



A13-B80-C8-D54 
A24-B80-C8-D54 
A69-B80-C8-D54 

15 A67-B80-C8-D54 
A39-B80-C8-D54 
A65-B80-C8-D54 
A66-B80-C8-D54 
A2-B85-C8-D54 

20 A3-B85-C8-D54 
A9-B85-C8-D54 
A13-B85-C8-D54 
A24-B85-C8-D54 
A69-B85-C8-D54 

25 A67-B85-C8-D54 
A39-B85-C8-D54 
A65-B85-C8-D54 
A66-B85-C8-D54 
A2-B86-C8-D54 

30 A3-B86-C8-D54 
A9-B86-C8-D54 
A13-B86-C8-D54 
A24-B86-C8-D54 
A69-B86-C8-D54 

35 A67-B86-C8-D54 
A39-B86-C8-D54 
A65-B86-C8-D54 
A66-B86-C8-D54 
A2-B87-C8-D54 

40 A3-B87-C8-D54 
A9-B87-C8-D54 
A13-B87-C8-D54 
A24-B87-C8-D54 
A69-B87-C8-D54 

45 A67-B87-C8-D54 
A39-B87-C8-D54 
A65-B87-C8-D54 
A66-B87-C8-D54 
A2-B89-C8-D54 

50 A3-B89-C8-D54 
A9-B89-C8-D54 
A13-B89-C8-D54 
A24-B89-C8-D54 
A69-B89-C8-D54 

55 A67-B89-C8-D54 



A39-B89-C8-D54 
A65-B89-C8-D54 
A66-B89-C8-D54 
A2-B92-C8-D54 

60 A3-B92-C8-D54 
A9-B92-C8-D54 
A13-B92-C8-D54 
A24-B92-C8-D54 
A69-B92-C8-D54 

65 A67-B92-C8-D54 

A65-B92-C8-D54 
A66-B92-C8-DS4 
A2-B4-C9-D54 
70 A3-B4-C9-D54 
A9-B4-C9-D54 
A13-B4-C9-D54 
A24-B4-C9-D54 
A69-B4-C9-D54 
75 A67-B4-C9-D54 
A39-B4-C9-D54 
A65-B4-C9-D54 
A66-B4-C9-D54 
A2-B5-C9-D54 
80 A3-B5-C9-D54 
A9-B5-C9-D54 
A13-B5-C9-D54 
A24-B5-C9-D54 
A69-B5-C9-D54 
85 A67-B5-C9-D54 
A39-B5-C9-D54 
A65-B5-C9-D54 
A66-B5-C9-D54 
A2-B6-C9-D54 
90 A3-B6-C9-D54 
A9-B6-C9-D54 
A13-B6-C9-D54 
A24-B6-C9-D54 
A69-B6-C9-D54 
95 A67-B6-C9-D54 
A39-B6-C9-D54 
A65-B6-C9-D54 
A66-B6-C9-D54 
A2-B32-C9-D54 

100 A3-B32-C9-D54 
A9-B32-C9-D54 
A13-B32-C9-D54 
A24-B32-C9-D54 
A69-B32-C9-D54 

105 A67-B32-C9-D54 
A39-B32-C9-D54 
A65-B32-C9-D54 
A66-B32-C9-D54 
A2-B39-C9-D54 

110 A3-B39-C9-D54 



A9-B39-C9-D54 
A13-B39-C9-D54 
A24-B39-C9-D54 
A69-B39-C9-D54 

115 A67-B39-C9-D54 
A39-B39-C9-D54 
A65-B39-C9-D54 
A66-B39-C9-D54 
A2-B45-C9-D54 

120 A3-B45-C9-D54 
A9-B45-C9-D54 
A13-B45-C9-D54 
A24-B45-C9-D54 
A69-B45-C9-D54 

125 A67-B45-C9-D54 
A39-B45-C9-D54 
A65-B45-C9-D54 
A66-B45-C9-D54 
A2-B53-C9-D54 

130 A3-B53-C9-D54 
A9-B53-C9-D54 
A13-B53-C9-D54 
A24-B53-C9-D54 
A69-B53-C9-D54 

135 A67-B53-C9-D54 
A39-B53-C9-D54 
A65-B53-C9-D54 
A66-B53-C9-D54 
A2-B79-C9-D54 

140 A3-B79-C9-D54 
A9-B79-C9-D54 
A13-B79-C9-D54" 
A24-B79-C9-D54 
A69-B79-C9-D54 

145 A67-B79-C9-D54 
A39-B79-C9-D54 
A65-B79-C9-D54 
A66-B79-C9-D54 
A2-B80-C9-D54 

150 A3-B80-C9-D54 
A9-B80-C9-D54 
A13-B80-C9-D54 
A24-B80-C9-D54 
A69-B80-C9-D54 

155 A67-B80-C9-D54 
A39-B80-C9-D54 
A65-B80-C9-D54 
A66-B80-C9-D54 
A2-B85-C9-D54 

160 A3-B85-C9-D54 
A9-B85-C9-D54 
A13-B85-C9-D54 
A24-B85-C9-D54 
A69-B85-C9-D54 

165 A67-B85-C9-D54 



A39-B85-C9-D54 
A65-B85-C9-D54 
A66-B85-C9-D54 
A2-B86-C9.D54 

170 A3-B86-C9-D54 
A9-B86-C9-D54 
A13-B86-C9-D54 
A24-B86-C9-D54 
A69-B86-C9-D54 

175 A67-B86-C9-D54 
A39-B86-C9-D54 
A65-B86-C9-D54 
A66-B86-C9-D54 
A2-B87-C9-D54 

180 A3-B87-C9-D54 
A9-B87-C9-D54 
A13-B87-C9-D54 
A24-B87-C9-D54 
A69-B87-C9-D54 

185 A67-B87-C9-D54 
A39-B87-C9-D54 
A65-B87-C9-D54 
A66-B87-C9-D54 
A2-B89-C9-D54 

190 A3-B89-C9-D54 
A9-B89-C9-D54 
A13-B89-C9-D54 
A24-B89-C9-D54 
A69-B89-C9-D54 

195 A67-B89-C9-D54 
A39-B89-C9-D54 
A65-B89-C9-D54 
A66-B89-C9-D54 
A2-B92-C9-D54 

200 A3-B92-C9-D54 
A9-B92-C9-D54 
A13-B92-C9-D54 
A24-B92-C9-D54 
A69-B92-C9-D54 

205 A67-B92-C9-D54 
A39-B92-C9-D54 
A65-B92-C9-D54 
A66-B92-C9-D54 
A2-B4-C10-D54 

210 A3-B4-C10-D54 
A9-B4-C10-D54 
A13-B4-C10-D54 
A24-B4-C10-D54 
A69-B4-C10-D54 

215 A67-B4-C10-D54 
A39-B4-C10-D54 
A65-B4-C10-D54 
A66-B4-C10-D54 
A2-B5-C10-D54 

220 A3-B5-C10-D54 
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A9-B5-C10-D54 
A13-B5-C10-D54 
A24-B5-C10-D54 
A69-B5-C10-D54 
5 A67-B5-C10-D54 
A39-B5-C10-D54 
A65-B5-C10-D54 
A66-B5-C10-D54 
A2-B6-C10-D54 

10 A3-B6-C10-D54 
A9-S6-C10-B54 
A13-B6-C10-D54 
A24-B6-C10-D54 
A69-B6-C10-D54 

15 Aff7-B6-C10-D54 
A39-B6-C10-D54 
A65-B6-C10-D54 
A66-B6-C10-D54 
A2-B32-C10-D54 

20 A3-B32-C10-D54 
A9-B32-C10-D54 
A13-B32-C10-D54 
A24-B32-C10-D54 
A69-B32-C10-D54 

25 A67-B32-C10-D54 
A39-B32-C10-D54 
A65-B32-C10-D54 
A66-B32-C10-D54 
A2-B39-C10-D54 

30 A3-B39-C10-D54 
A9-B39-C10-D54 
A13-B39-C10-D54 
A24-B39-C10-D54 
A69-B39-C10-D54 

35 A67-B39-C10-D54 
A39-B39-C10-D54 
A65-B39-C10-D54 
A66-B39-C10-D54 
A2-B45-C10-D54 

40 A3-B45-C10-D54 
A9-B45-C10-D54 
A13-B45-C10-D54 
A24-B45-C10-D54 
A69-B45-C10-D54 

45 A67-B45-C10-D54 
A39-B45-C10-D54 
A65-B45-C10-D54 
A66-B45-C10-D54 
A2-B53-C10-D54 

50 A3-B53-C10-D54 
A9-B53-C10-D54 
A13-B53-C10-D54 
A24-B53-C10-D54 
A69-B53-C10-D54 

55 A67-B53-C10-D54 



A39-B53-C10-D54 
A65-B53-C10-D54 
A66-B53-C10-D54 
A2-B79-C10-D54 

60 A3-B79-C10-D54 
A9-B79-C10-D54 
A13-B79-C10-D54 
A24-B79-C10-D54 
A69-B79-C10-D54 

65 A67-B79-C10-D54 
A39-B79-GIG-E54 
A65-B79-C10-D54 
A66-B79-C10-D54 
A2-B80-C10-D54 

70 A3-B80-C10-D54 
A9-B80-C10-D54 
A13-B80-C10-D54 
A24-B80-C10-D54 
A69-B80-C10-D54 

75 A67-B80-C10-D54 
A39-B80-C1O-D54 
A65-B80-C10-D54 
A66-B80-C10-D54 
A2-B85-C10-D54 

80 A3-B85-C10-D54 
A9-B85-C10-D54 
A13-B85-C10-D54 
A24-B85-C10-D54 
A69-B85-C10-D54 

85 A67-B85-C10-D54 
A39-B85-C10-D54 
A65-B85-C10-D54 
A66-B85-C10-D54 
A2-B86-C10-D54 

90 A3-B86-C10-D54 
A9-B86-C10-D54 
A13-B86-C10-D54 
A24-B86-C10-D54 
A69-B86-C10-D54 

95 A67-B86-C10-D54 
A39-B86-C10-D54 
A65-B86-C10-D54 
A66-B86-C10-D54 
A2-B87-C10-D54 
100 A3-B87-C10-D54 
A9-B87-C10-D54 
A13-B87-C10-D54 
A24-B87-C10-D54 
A69-B87-C10-D54 
105 A67-B87-C10-D54 
A39-B87-C10-D54 
A65-B87-C10-D54 
A66-B87-C10-D54 
A2-B89-C10-D54 
110 A3-B89-C10-D54 



A9-B89-C10-D54 
A13-B89-C10-D54 
A24-B89-C10-D54 
A69-B89-C10-D54 

115 A67-B89-C10-D54 
A39-B89-C10-D54 
A65-B89-C10-D54 
A66-B89-C10-D54 
A2-B92-C10-D54 

120 A3-B92-C10-D54 
A9-B92-C10-D54 
A13-B92-C10-D54 
A24-B92-C10-D54 
A69-B92-C10-D54 

125 A67-B92-C10-D54 
A39-B92-C10-D54 
A65-B92-C10-D54 
A66-B92-C10-D54 
A2-B4-C11-D54 

130 A3-B4-C11-D54 
A9-B4-C11-D54 
A13-B4-C11-D54 
A24-B4-C11-D54 
A69-B4-C11-D54 

135 A67-B4-C11-D54 
A39-B4-C11-D54 
A65-B4-C11-D54 
A66-B4-C11-D54 
A2-B5-C11-D54 

140 A3-B5-C11-D54 
A9-B5-C11-D54 
A13-B5-C11-D54 
A24-B5-C11-D54 
A69-B5-C11-D54 

145 A67-B5-C11-D54 
A39-B5-C11-D54 
A65-B5-C11-D54 
A66-B5-C11-D54 
A2-B6-C11-D54 

150 A3-B6-C11-D54 
A9-B6-C11-D54 
A13-B6-C11-D54 
A24-B6-C11-D54 
A69-B6-C11-D54 

155 A67-B6-C11-D54 
A39-B6-C11-D54 
A65-B6-C11-D54 
A66-B6-C11-D54 
A2-B32-C11-D54 

160 A3-B32-C11-D54 
A9-B32-C11-D54 
A13-B32-C11-D54 
A24-B32-C11-D54 
A69-B32-C11-D54 

165 A67-B32-C11-D54 



A39-B32-C11-D54 
A65-B32-C11-D54 
A66-B32-C11-D54 
A2-B39-C11-D54 

170 A3-B39-C11-D54 
A9-B39-C11-D54 
A13-B39-C11-D54 
A24-B39-C11-D54 
A69-B39-C11-D54 

175 A67-B39-C11-D54 
A39-B39-CI1-D54 
A65-B39-C11-D54 
A66-B39-C11-D54 
A2-B45-C11-D54 

180 A3-B45-C11-D54 
A9-B45-C11-D54 
A13-B45-C11-D54 
A24-B45-C11-D54 
A69-B45-C11-D54 

185 A67-B45-C11-D54 
A39-B45-C11-D54 
A65-B45-C11-D54 
A66-B45-CU-D54 
A2-B53-C11-D54 

190 A3-B53-C11-D54 
A9-B53-C11-D54 
A13-B53-C11-D54 
A24-B53-C11-D54 
AG9-B53-C11-D54 

195 A67-B53-C11-D54 
A39-B53-C11-D54 
A65-B53-C11-D54 
A66-B53-C11-D54 
A2-B79-C11-D54 

200 A3-B79-C11-D54 
A9-B79-C11-D54 
A13-B79-C11-D54 
A24-B79-C11-D54 
A69-B79-C11-D54 

205 A67-B79-C11-D54 
A39-B79-C11-D54 
A65-B79-CU-D54 
A66-B79-C11-D54 
A2,B80-C11-D54 

210 A3-B80-C11-D54 
A9-B80-C11-D54 
A13-B80-C11-D54 
A24-B80-C11-D54 
A69-B80-C11-D54 

215 A67-B80C11-D54 
A39-B80-C11-D54 
A65-B80-C11-D54 
A66-B80-C11-D54 
A2-B85-C11-D54 

220 A3-B85-C11-D54 
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A9-B85-C11-D54 
A13-B85-C11-D54 
A24-B85-C11-D54 
A69-B85-C11-D54 
5 A67-B85-C11-D54 
A39-B85-C11-D54 
A65-B85-C11-D54 
A66-B85-C11-D54 
A2-B86-C11-D54 
10 A3-B86-C11-D54 

A13-B86-C11-D54 
A24-B86-C11-D54 
A69-B86-C11-D54 

15 A67-B86-C11-D54 
A39-B86-C11-D54 
A65-B86-C11-D54 
A66-B86-C11-D54 
A2-B87-C11-D54 

20 A3-B87-C11-D54 
A9-B87-C11-D54 
A13-B87-C11-D54 
A24-B87-C11-D54 
A69-B87-C11-D54 

25 A67-B87-C11-D54 
A39-B87-C11-D54 
A65-B87-C11-D54 
A66-B87-C11-D54 
A2-B89-C11-D54 

30 A3-B89-C11-D54 
A9-B89-C11-D54 
A13-B89-C11-D54 
A24-B89-C11-D54 
A69-B89-C11-D54 

35 A67-B89-C11-D54 
A39-B89-C11-D54 
A65-B89-C11-D54 
A66-B89-C11-D54 
A2-B92-C11-D54 

40 A3-B92-C11-D54 
A9-B92-C11-D54 
A13-B92-C11-D54 
A24-B92-C11-D54 
A69-B92-C11-D54 

45 A67-B92-C11-D54 
A39-B92-C11-D54 
A65-B92-C11-D54 
A66-B92-C11-D54 
A2-B4-C12-D54 

50 A3-B4-C12-D54 
A9-B4-C12-D54 
A13-B4-C12-D54 
A24-B4-C12-D54 
A69-B4-C12-D54 

55 A67-B4-C12-D54 



A39-B4-C12-D54 
A65-B4-C12-D54 
A66-B4-C12-D54 
A2-B5-C12-D54 

60 A3-B5-C12-D54 
A9-B5-C12-D54 
A13-B5-C12-D54 
A24-B5-C12-D54 
A69-B5-C12-D54 

65 A67-B5-C12-D54 

A65-B5-C12-D54 
A66-B5-C12-D54 
A2-B6-C12-D54 
70 A3-B6-C12-D54 
A9-B6-C12-D54 
A13-B6-C12-D54 
A24-B6-C12-D54 
A69-B6-C12-D54 
75 A67-B6-C12-D54 
A39-B6-C12-D54 
A65-B6-C12-D54 
A66-B6-C12-D54 
A2-B32-C12-D54 
80 A3-B32-C12-D54 
A9-B32-C12-D54 
. A13-B32-C12-D54 
A24-B32-C12-D54 
A69-B32-C12-D54 
85 A67-B32-C12-D54 
A39-B32-C12-D54 
A65-B32-C12-D54 
A66-B32-C12-D54 
A2-B39-C12-D54 
90 A3-B39-C12-D54 
A9-B39-C12-D54 
A13-B39-C12-D54 
A24-B39-C12-D54 
A69-B39-C12-D54 
95 A67-B39-C12-D54 
A39-B39-C12-D54 
A65-B39-C12-D54 
A66-B39-C12-D54 
A2-B45-C12-D54 

100 A3-B45-C12-D54 
A9-B45-C12-D54 
A13-B45-C12-D54 
A24-B45-C12-D54 
A69-B45-C12-D54 

105 A67-B45-C12-D54 
A39-B45-C12-D54 
A65-B45-C12-D54 
A66-B45-C12-D54 
A2-B53-C12-D54 

110 A3-B53-C12-D54 



A9-B53-C12-D54 
A13-B53-C12-D54 
A24-B53-C12-D54 
A69-B53-C12-D54 

115 A67-B53-C12-D54 
A39-B53-C12-D54 
A65-B53-C12-D54 
A66-B53-C12-D54 
A2-B79-C12-D54 

120 A3-B79-C12-D54 
A9-B79-CT2-D54 
A13-B79-C12-D54 
A24-B79-C12-D54 
A69-B79-C12-D54 

125 A67-B79-C12-D54 
A39-B79-C12-D54 
A65-B79-C12-D54 
A66-B79-C12-D54 
A2-B80-C12-D54 

130 A3-B80-C12-D54 
A9-B80-C12-D54 
A13-B80-C12-D54 
A24-B80-C12-D54 
A69-B80-C12-D54 

135 A67-B80-C12-D54 
A39-B80-C12-D54 
A65-B80-C12-D54 
A66-B80-C12-D54 
A2-B85-C12-D54 

140 A3-B85-C12-D54 
A9-B85-C12-D54 
A13-B85-C12-D54 
A24-B85-C12-D54 
A69-B85-C12-D54 

145 A67-B85-C12-D54 
A39-B85-C12-D54 
A65-B85-C12-D54 
A66-B85-C12-D54 
A2-B86-C12-D54 

150 A3-B86-C12-D54 
A9-B86-C12-D54 
A13-B86-C12-D54 
A24-B86-C12-D54 
A69-B86-C12-D54 

155 A67-B86-C12-D54 
A39-B86-C12-D54 
A65-B86-C12-D54 
A66-B86-C12-D54 
A2-B87-C12-D54 

160 A3-B87-C12-D54 
A9-B87-C12-D54 
A13-B87-C12-D54 
A24-B87-C12-D54 
A69-B87-C12-D54 

165 A67-B87-C12-D54 



A39-B87-C12-D54 
A65-B87-C12-D54 
A66-B87-C12-D54 
A2-B89-C12-D54 

170 A3-B89-C12-D54 
A9-B89-C12-D54 
. A13-B89-C12-D54 
A24-B89-C12-D54 
A69-B89-C12-D54 

175 A67-B89-C12-D54 
A39-B89-CI2-D54 
A65-B89-C12-D54 
A66-B89-C12-D54 
A2-B92-C12-D54 

180 A3-B92-C12-D54 
A9-B92-C12-D54 
A13-B92^C12-D54 
A24-B92-C12-D54 
A69-B92~C12-D54 

185 A67-B92-C12-D54 
A39-B92-C12-D54 
A65-B92-C12-D54 
A66-B92-C12-D54 
A2-B4-C13-D54 

190 A3-B4-C13-D54 
A9-B4-C13-D54 
A13-B4-C13-D54 
A24-B4-C13-D54 
A69-B4-C13-D54 

195 A67-B4-C13-D54 
A39-B4-C1S-D54 
A65-B4-C13-D54 
A66-B4-C13-D54 
A2-B5-C13-D54 

200 A3-B5-C13-D54 
A9-B5-C13-D54 
A13-B5-C13-D54 
A24-B5-C13-D54 
A69-B5-C13-D54 

205 A67-B5-C13-D54 
A39-B5-C13-D54 
A65-B5-C13-D54 
A66-B5-C13-D54 
A2-B6-C13-D54 

210 A3-B6-C13-D54 
A9-B6-C13-D54 
A13-B6-C13-D54 
A24-B6-C13-D54 
A69-B6-C13-D54 

215 A67-B6-C13-D54 
A39-B6-C13-D54 
A65-B6-C13-D54 
A66-B6-C13-D54 
A2-B32-C13-D54 

220 A3-B32-C13-D54 
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A9-B32-C13-D54 
A13-B32-C13-D54 
A24-B32-C13-D54 
A69-B32-C13-D54 
5 A67-B32-C13-D54 
A39-B32-C13-D54 
A65-B32-C13-D54 
A66-B32-C13-D54 
A2-B39-C13-D54 
10 A3-B39-C13-D54 

A9-B39-C13*D54 
A13-B39-C13-D54 
A24-B39-C13-D54 
A69-B39-C13-D54 

15 A67-B39-C13-D54 
A39-B39-C13-D54 
A65-B39-C13-D54 
A66-B39-C13-D54 
A2-B45-C13-D54 

20 A3-B45-C13-D54 
A9-B45-C13-D54 
A13-B45-C13-D54 
A24-B45-C13-D54 
A69-B45-C13-D54 

25 A67-B45-C13-D54 
A39-B45-C13-D54 
A65-B45-C13-D54 
A66-B45-C13-D54 
A2-B53-C13-D54 

30 A3-B53-C13-D54 
A9-B53-C13-D54 
A13-B53-C13-D54 
A24-B53-C13-D54 
A69-B53-C13-D54 

35 A67-B53-C13-D54 
A39-B53-C13-D54 
A65-B53-C13-D54 
A66-B53-C13-D54 
A2-B79-C13-D54 

40 A3-B79-C13-D54 
A9-B79-C13-D54 
A13-B79-C13-D54 
A24-B79-C13-D54 
A69-B79-C13-D54 

45 A67-B79-C13-D54 
A39-B79-C13-D54 
A65-B79-C13-D54 
A66-B79-C13-D54 
A2-B80-C13-D54 

50 A3-B80-C13-D54 
A9-B80-C13-D54 
A13-B80-C13-D54 
A24-B80-C13-D54 
A69-B80-C13-D54 

55 A67-B80-C13-D54 



A39-B80-C13-D54 
A65-B80-C13-D54 
A66-B80-C13-D54 
A2-B85-C13-D54 

60 A3-B85-C13-D54 
A9-B85-C13-D54 
A13-B85-C13-D54 
A24-B85-C13-D54 
A69-B85-C13-D54 

65 A67-B85-C13-D54 
A39-B8SC13-D54 
A65-B85-C13-D54 
A66-B85-C13-D54 
A2-B86-C13-D54 

70 A3-B86-C13-D54 
A9-B86-C13-D54 
A13-B86-C13-D54 
A24-B86-C13-D54 
A69-B86-C13-D54 

75 A67-B86-C13-D54 
A39-B86-C13-D54 
A65-B86-C13-D54 
A66-B86-C13-D54 
A2-B87-C13-D54 

80 A3-B87-C13-D54 
A9-B87-C13-D54 
A13-B87-C13-D54 
A24-B87-C13-D54 
A69-B87-C13-D54 

85 A67-B87-C13-D54 
A39-B87-C13-D54 
A65-B87-C13-D54 
A66-B87-C13-D54 
A2-B89-C13-D54 

90 A3-B89-C13-D54 
A9-B89-C1S-D54 
A13-B89-C13-D54 
A24-B89-C13-D54 
A69-B89-C13-D54 

95 A67-B89-C13-D54 
A39-B89-C13-D54 
A65-B89-C13-D54 
A66-B89-C13-D54 
A2-B92-C13-D54 
100 A3-B92-C13-D54 
A9-B92-C13-D54 
A13-B92-C13-D54 
A24-B92-C13-D54 
A69-B92-C13-D54 
105 A67-B92-C13-D54 
A39-B92-C13-D54 
A65-B92-C13-D54 
A66-B92-C13-D54 
A2-B4-C1-D55 
110 A3-B4-C1-D55 



A9-B4-C1-D55 
A13-B4-C1-D55 
A24-B4-C1-D55 
A69-B4-C1-D55 

115 A67-B4-C1-D55 
A39-B4-C1-D55 
A65-B4-C1-D55 
A66-B4-C1-D55 
A2-B5-C1-D5S 

120 A3-B5-C1-D55 
A J)-B5-C 1tB55 
A13-B5-C1-D55 
A24-B5-C1-D55 
A69-B5-C1-D55 

125 A67-B5-C1-D55 
A39-B5-C1-D55 
A65-B5-C1-D55 
A66-B5-C1-D55 
A2-B6-C1-D55 

130 A3-B6-C1-D55 
A9-B6-C1-D55 
A13-B6-C1-D55 
A24-B6-C1-D55 
A69-B6-C1-D55 

135 A67-B6-C1-D55 
A39-B6-C1-D55 
A65-B6-C1-D55 
A66-B6-C1-D55 
A2-B32-C1-D55 

140 A3-B32-C1-D55 
A9-B32-C1-D55 
A13-B32-C1-D55 
A24-B32-C1-D55 
A69-B32-C1-D55 

145 A67-B32-C1-D55 
A39-B32-C1-D55 
A65-B32-C1-D55 
A66-B32-C1-D55 
A2-B39-C1-D55 

150 A3-B39-C1-D55 
A9-B39-C1-D55 
A13-B39-C1-D55 
A24-B39-C1-D55 
A69-B39-C1-D55 

155 A67-B39-C1-D55 
A39-B39-C1-D55 
A65-B39-C1-D55 
A66-B39-C1-D55 
A2-B45-C1-D55 

160 A3-B45-C1-D55 
A9-B45-C1-D55 
A13-B45-C1-D55 
A24-B45-C1-D55 
A69-B45-C1-D55 

165 A67-B45-C1-D55 



A39-B45-C1-D55 
A65-B45-C1-D55 
A66-B45-C1-D55 
A2-B53-C1-D55 

170 A3-B53-C1-D55 
A9-B53-C1-D55 
A13-B53-C1-D55 
A24-B53-C1-D55 
A69-B53-C1-D55 

175 A67-B53-C1-D55 
A39-353-C1-B55 
A65-B53-C1-D55 
A66-B53-C1-D55 
A2-B79-C1-D55 

180 A3-B79-C1-D55 
A9-B79-C1-D55 
A13-B79-C1-D55 
A24-B79-C1-D55 
A69-B79-C1-D55 

185 A67-B79-C1-D55 
A39-B79-C1-D55 
A65-B79-C1-D55 
A66-B79-C1-D55 
A2^B80-C1-D55 

190 A3-B80-C1-D55 
A9-B80-C1-D55 
A13-B80-C1-D55 
A24-B80-C1-D55 
A69-B80-C1-D55 

195 A67-B80-C1-D55 
A39-B80-C1-D55 
A65-B80-C1-D55 
A66-B80-C1-D55 
A2-B85-C1-D55 

200 A3-B85-C1-D55 
A9-B85-C1-D55 
A13-B85-C1-D55 
A24-B85-C1-D55 
A69-B85-C1-D55 

205 A67-B85-C1-D55 
A39-B85-C1-D55 
A65-B85-C1-D55 
A66-B85-C1-D55 
A2-B86-C1-D55 

210 A3-B86-C1-D55 
A9-B86-C1-D55 
A13-B86-C1-D55 
A24-B86-C1-D55 
A69-B86-C1-D55 

215 A67^B86-C1-D55 
A39-B86-C1-D55 
A65-B86-C1-D55 
A66-B86-C1-D55 
A2-B87-C1-D55 

220 A3-B87-C1-D55 
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A9-B87-C1-D55 
A13-B87-C1-D55 
A24-B87-C1-D55 
A69-B87-C1-D55 
5 A67-B87-C1-D55 
A39-B87-C1-D55 
A65-B87-C1-D55 
A66-B87-C1-D55 
A2-B89-C1-D55 

10 A3-B89-C1-D55 
A9-SS9-C1-D55 
A13-B89-C1-D55 
A24-B89-C1-D55 
A69-B89-C1-D55 

15 A67-B89-C1-D55 
A39-B89-C1-D55 
A65-B89-C1-D55 
A66-B89-C1-D55 
A2-B92^C1-D55 

20 A3-B92-C1-D55 
A9-B92-C1-D55 
A13-B92-C1-D55 
A24-B92-C1-D55 
A69-B92-C1-D55 

25 A67-B92-C1-D55 
A39-B92-C1-D55 
A65-B92-C1-D55 
A66-B92-C1-D55 
A2-B4-C2-D55 

30 A3-B4-C2-D55 
A9-B4-C2-D55 
A13-B4-C2-D55 
A24-B4-C2-D55 
A69-B4-C2-D55 

35 A67-B4-C2-D55 
A39-B4-C2-D55 
A65-B4-C2-D55 
A66-B4-C2-D55 
A2-B5-C2-D55 

40 A3-B5-C2-D55 
A9-B5-C2-D55 
A13-B5-C2-D55 
A24-B5-C2-D55 
A69-B5-C2^D55 

45 A67-B5-C2-D55 
A39-B5-C2-D55 
A65-B5-C2-D55 
A66-B5-C2-D55 
A2-B6-C2-D55 

50 A3-B6-C2-D55 
A9-B6-C2-D55 
A13-B6-C2-D55 
A24-B6-C2-D55 
A69-B6-C2-D55 

55 A67-B6-C2-D55 



A39-B6-C2-D55 
A65-B6-C2-D55 
A66-B6-C2-D55 
A2-B32-C2-D55 

60 A3-B32-C2-D55 
A9-B32-C2-D55 
A13-B32-C2-D55 
A24-B32-C2-D55 
A69-B32-C2-D55 

65 A67-B32-C2-D55 
A39-B32-C2-D55 
A65-B32-C2-D55 
A66-B32-C2-D55 
A2-B39-C2-D55 

70 A3-B39-C2-D55 
A9-B39-C2-D55 
A13-B39-C2-D55 
A24-B39-C2-D55 
A69-B39-C2-D55 

75 A67-B39-C2-D55 
A39-B39-C2-D55 
A65-B39-C2-D55 
A66-B39-C2-D55 
A2-B45-C2-D55 

80 A3-B45-C2-D55 
A9-B45-C2-D55 
A13-B45-C2-D55 
A24-B45-C2-D55 
A69-B45-C2-D55 

85 A67-B45-C2-D55 
A39-B45-C2-D55 
A65-B45-C2-D55 
A66-B45-C2-D55 
A2-B53-C2-D55 

90 A3-B53-C2-D55 
A9-B53-C2-D55 
A13-B53-C2-D55 
A24-B53-C2-D55 
A69-B53-C2-D55 

95 A67-B53-C2-D55 
A39-B53-C2-D55 
A65-B53-C2-D55 
A66-B53-C2-D55 
A2-B79-C2-D55 
100 A3-B79-C2-D55 
A9-B79-C2-D55 
A13-B79-C2-D55 
A24-B79-C2-D55 
A69-B79-C2-D55 
105 A67-B79-C2-D55 
A39-B79-C2-D55 
A65-B79-C2-D55 
A66-B79-C2-D55 
A2-B80-C2-D55 
110 A3-B80-C2-D55 



A9-B80-C2-D55 
A13-B80-C2-D55 
A24-B80-C2-D55 
A69-B80-C2-D55 

115 A67-B80-C2-D55 
A39-B80-C2-D55 
A65-B80-C2-D55 
A66-B80-C2-D55 
A2-B85-C2-D55 

120 A3-B85-C2-D55 
A9-B85-C2-D55 
A13-B85-C2-D55 
A24-B85-C2-D55 
A69-B85-C2-D55 

125 A67-B85-C2-D55 
A39-B85-C2-D55 
A65-B85-C2-D55 
A66-B85-C2-D55 
A2-B86-C2-D55 

130 A3-B86-C2-D55 
A9-B86-C2-D55 
A13-B86-C2-D55 
A24-B86-C2-D55 
A69-B86-C2-D55 

135 A67-B86-C2-D55 
A39-B86-C2-D55 
A65-B86-C2-D55 
A66-B86-C2-D55 
A2-B87-C2-D55 

140 A3-B87-C2-D55 
A9-B87-C2-D55 
A13-B87-C2-D55 
A24-B87-C2-D55 
A69-B87-C2-D55 

145 A67-B87-C2-D55 
A39-B87-C2-D55 
A65-B87-C2-D55 
A66-B87-C2-D55 
A2-B89-C2-D55 

150 A3-B89-C2-D55 
A9-B89-C2-D55 
A13-B89-C2-D55 
A24-B89-C2-D55 
A69-B89-C2-D55 

155 A67-B89-C2-D55 
A39-B89-C2-D55 
A65-B89-C2-D55 
A66-B89-C2-D55 
A2-B92-C2-D55 

160 A3-B92-C2-D55 
A9-B92-C2-D55 
A13-B92-C2-D55 
A24-B92-C2-D55 
A69-B92-C2-D55 

165 A67-B92-C2-D55 



A39-B92-C2-D55 
A65-B92-C2-D55 
A66-B92-C2-D55 
A2-B4-C3-D55 

170 A3-B4-C3-D55 
A9-B4-C3-D55 
A13-B4-C3-D55 
A24-B4-C3-D55 
A69-B4-C3-D55 

175 A67-B4-C3-D55 
A39-B4-C3-D55 
A65-B4-C3-D55 
A66-B4-C3-D55 
A2-B5-C3-D55 

180 A3-B5-C3-D55 
A9-B5-C3-D55 
A13-B5-C3-D55 
A24-B5-C3-D55 
A69-B5-C3-D55 

185 A67-B5-C3-D55 
A39-B5-C3-D55 
A65-B5-C3-D55 
A66-B5-C3-D55 
A2-B6-C3-D55 

190 A3-B6-C3-D55 
A9-B6-C3-D55 
A13-B6-C3-D55 
A24-B6-C3-D55 
A69-B6-C3-D55 

195 A67-B6-C3-D55 
A39-B6-C3-D55 
A65-B6-C3-D55 
A66-B6-C3-D55 
A2-B32-C3-D55 

200 A3-B32-C3-D55 
A9-B32-C3-D55 
A13-B32-C3-D55 
A24-B32-C3-D55 
A69-B32-C3-D55 

205 A67-B32-C3-D55 
A39-B32-C3-D55 
A65-B32-C3-D55 
A66-B32-C3-D55 
A2-B39-C3-D55 

210 A3-B39-C3-D55 
A9-B39-C3-D55 
A13-B39-C3-D55 
A24-B39-C3-D55 
A69-B39-C3-D55 

215 A67-B39-C3-D55 
A39-B39-C3-D55 
A65-B39-C3-D55 
A66-B39-C3-D55 
A2-B45-C3-D55 

220 A3-B45-C3-D55 
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A9-B45-C3-D55 
A13-B45-C3-D55 
A24-B45-C3-D55 
A69-B45-C3-D55 
5 A67-B45-C3-D55 
A39-B45-C3-D55 
A65-B45-C3-D55 
A66-B45-C3-D55 
A2-B53-C3-D55 

10 A3-B53-C3-D55 
A9-B53-C3-B55 
A13-B53-C3-D55 
A24-B53-C3-D55 
A69-B53-C3-D55 

15 A67-B53-C3-D55 
A39-B53-C3-D55 
A65-B53-C3-D55 
A66-B53-C3-D55 
A2-B79-C3-D55 

20 A3-B79-C3-D55 
A9-B79-C3-D55 
A13-B79-C3-D55 
A24-B79-C3-D55 
A69-B79-C3-D55 

25 A67-B79-C3-D55 
A39-B79-C3-D55 
A65-B79-C3-D55 
A66-B79-C3-D55 
A2-B80-C3-D55 

30 A3-B80-C3-D55 
A9-B80-C3-D55 
A13-B80-C3-D55 
A24-B80-C3-D55 
A69-B80-C3-D55 

35 A67-B80-C3-D55 
A39-B80-C3-D55 
A65-B80-C3rD55 
A66-B80-C3-D55 
A2-B85-C3-D55 

40 A3-B85-C3-D55 
A9-B85-C3-D55 
A13-B85-C3-D55 
A24-B85-C3-D55 
A69-B85-C3-D55 

45 A67-B85-C3-D55 
A39-B85-C3-D55 
A65-B85-C3-D55 
A66-B85-C3-D55 
A2-B86-C3-D55 

50 A3-B86-C3-D55 
A9-B86-C3-D55 
A13-B86-C3-D55 
A24-B86-C3-D55 
A69-B86-C3-D55 

55 A67-B86*C3-D55 



A39-B86-C3-D55 
A65-B86-C3-D55 
A66-B86-C3-D55 
A2-B87-C3-D55 

60 A3-B87-C3-D55 
A9-B87-C3-D55 
A13-B87-C3-D55 
A24-B87-C3-D55 
A69-B87-C3-D55 

65 A67-B87-C3-D55 
A29-E27-C3-D55 
A65-B87-C3-D55 
A66-B87-C3-D55 
A2-B89-C3-D55 

70 A3-B89-C3-D55 
A9-B89-C3-D55 
A13-B89-C3-D55 
A24-B89-C3-D55 
A69-B89-C3-D55 

75 A67-B89-C3-D55 
A39-B89-C3-D55 
A65-B89-C3-D55 
A66-B89-C3-D55 
A2-B92-C3-D55 

80 A3-B92-C3-D55 
A9-B92-C3-D55 
A13-B92-C3-D55 
A24-B92-C3.-D55 
A69-B92-C3-D55 

85 A67-B92-C3-D55 
A39-B92-C3-D55 
A65-B92-C3-D55 
A66-B92-C3-D55 
A2-B4-C4-D55 

90 A3-B4-C4-D55 
A9-B4-C4-D55 
A13-B4-C4-D55 
A24-B4-C4-D55 
A69-B4-C4-D55 

95 A67-B4-C4-D55 
A39-B4-C4-D55 
A65-B4-C4-D55 
A66-B4-C4-D55 
A2-B5-C4-D55 
100 A3-B5-C4-D55 
A9-B5-C4-D55 
A13-B5-C4-D55 
A24-B5-C4-D55 
A69-B5-C4-D55 
105 A67-B5-C4-D55 
A39-B5-C4-D55 
A65-B5-C4-D55 
A66-B5-C4-D55 
A2-B6-C4-D55 
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A9-B6-C4-D55 
A13-B6-C4-D55 
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A69-B6-C4-D55 
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A66-B53-C4-D55 
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A9-B79-C4-D55 
A13-B79-C4-D55 
A24-B79-C4-D55 
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A24-B87-C4-D55 
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A2-B89-C4-D55 
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A24-B6-C5-D55 
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A66-B39-C5-D55 
A2-B45-C5-D55 

60 A3-B45-C5-D55 
A9-B45-C5-D55 
A13-B45-C5-D55 
A24-B45-C5-D55 
A69-B45-C5-D55 

65 A67-B45-C5-D55 

A65-B45-C5-D55 
A66-B45-C5-D55 
A2-B53-C5-D55 

70 A3-B53-C5-D55 
A9-B53-C5-D55 
A13-B53-C5-D55 
A24-B53-C5-D55 
A69-B53-C5-D55 

75 A67-B53-C5-D55 
A39-B53-C5-D55 
A65-B53-C5-D55 
A66-B53-C5-D55 
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80 A3-B79-C5-D55 
A9-B79-C5-D55 
A13-B79-C5-D55 
A24-B79-C5-D55 
A69-B79-C5-D55 

85 A67-B79-C5-D55 
A39-B79-C5-D55 
A65-B79-C5-D55 
A66-B79-C5-D55 
A2-B80-C5-D55 
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135 A67-B89-C5-D55 
A39-B89-C5-D55 
A65-B89-C5-D55 
A66-B89-C5-D55 
A2-B92-C5-D55 

140 A3-B92-C5-D55 
A9-B92-C5-D55 
A13-B92-C5-D55 
A24-B92-C5-D55 
A69-B92-C5-D55 
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A39-B92-C5-D55 
A65-B92-C5-D55 
A66-B92-C5-D55 
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A39-B5-C6-D55 
A65-B5-C6-D55 
A66-B5-C6-D55 
A2-B6-C6-D55 

170 A3-B6-C6-D55 
A9-B6-C6-D55 
A13-B6-C6-D55 
A24-B6-C6-D55 
A69-B6-C6-D55 

175 A67-B6-C6-D55 
A39-B6-C6-D55 
A65-B6-C6-D55 
A66-B6-C6-D55 
A2-B32-C6-D55 

180 A3-B32-C6-D55 
A9-B32-C6-D55 
A13-B32-C6-D55 
A24-B32-C6-D55 
A69-B32-C6-D55 
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A39-B32-C6-D55 
A65-B32-C6-D55 
A66-B32-C6-D55 
A2-B39-C6-D55 

190 A3-B39-C6-D55 
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A13-B39-C6-D55 
A24-B39-C6-D55 
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A39-B39-C6-D55 
A65-B39-C6-D55 
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A2-B45-C6-D55 
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A24-B45-C6-D55 
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A39-B45-C6-D55 
A65-B45-C6-D55 
A66-B45-C6-D55 
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A24-B53-C6-D55 
A69-B53-C6-D55 

215 A67-B53-C6-D55 
A39-B53-C6-D55 
A65-B53-C6-D55 
A66-B53-C6-D55 
A2-B79-C6-D55 

220 A3-B79-C6-D55 



517 



WO 02/051983 



PCT/US01/50680 



A9-B79-C6-D55 
A13-B79-C6-D55 
A24-B79-C6-D55 
A69-B79-C6-D55 
5 A67-B79-C6-D55 
A39-B79-C6-D55 
A65-B79-C6-D55 
A66-B79-C6-D55 
A2-B80-C6-D55 
10 A3-B80-C6-D55 

- * €t K> t"> O <■■ V* JWS, 

A13-B80-C6-D55 
A24-B80-C6-D55 
A69-B80-C6-D55 

15 A67-B80-C6-D55 
A39-B80-C6-D55 
A65-B80-C6-D55 
A66-B80-C6-D55 
A2-B85-C6-D55 

20 A3-B85-C6-D55 
A9-B85-C6-D55 
A13-B85-C6-D55 
A24-B85-C6-D55 
A69-B85-C6-D55 

25 A67-B85-C6-D55 
A39-B85-C6-D55 
A65-B85-C6-D55 
A66-B85-C6-D55 
A2-B86-C6-D55 

30 A3-B86-C6-D55 
A9-B86-C6-D55 
A13-B86-C6-D55 
A24-B86-C6-D55 
A69-B86-C6-D55 

35 A67-B86-C6-D55 
A39-B86-C6-D55 
A65-B86-C6-D55 
A66-B86-C6-D55 
A2-B87-C6-D55 

40 A3-B87-C6-D55 
A9-B87-C6-D55 
A13-B87-C6-D55 
A24-B87-C6-D55 
A69-B87-C6-D55 

45 A67-B87-C6-D55 
A39-B87-C6-D55 
A65-B87-C6-D55 
A66-B87-C6-D55 
A2-B89-C6-D55 

50 A3-B89-C6-D55 
A9-B89-C6-D55 
A13-B89-C6-D55 
A24-B89-C6-D55 
A69-B89-C6-D55 

55 A67-B89-C6-D55 



A39-B89-C6-D55 
A65-B89-C6-D55 
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A24-B32-C8-D55 
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A39-B32-C8-D55 
A65-B32-C8-D55 
A66-B32-C8-D55 
A2-B39-C8-D55 

30 A3-B39-C8-D55 
A9-B39-C8-D55 
A13-B39-C8-D55 
A24-B39-C8-D55 
A69-B39-C8-D55 
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A9-B53-C8-D55 
A13-B53-C8-D55 
A24-B53-C8-D55 
A69-B53-C8-D55 

55 A67-B53-C8-D55 



A39-B53-C8-D55 
A65-B53-C8-D55 
A66-B53-C8-D55 
A2-B79-C8-D55 

60 A3-B79-C8-D55 
A9-B79-C8-D55 
A13-B79-C8-D55 
A24-B79-C8-D55 
A69-B79-C8-D55 

65 A67-B79-C8-D55 
A39-B79-C8-D55 
A65-B79-C8-D55 
A66-B79-C8-D55 
A2-B80-C8-D55 

70 A3-B80-C8-D55 
A9-B80-C8-D55 
A13-B80-C8-D55 
A24-B80-C8-D55 
A69-B80-C8-D55 

75 A67-B80-C8-D55 
A39-B80-C8-D55 
A65-B80-C8-D55 
A66-B80-C8-D55 
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80 A3-B85-C8-D55 
A9-B85-C8-D55 
A13-B85-C8-D55 
A24-B85-C8-D55 
A69-B85-C8-D55 
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A65-B85-C8-D55 
A66-B85-C8-D55 
A2-B86-C8-D55 

90 A3-B86-C8-D55 
A9-B86-C8-D55 
A13-B86-C8-D55 
A24-B86-C8-D55 
A69-B86-C8-D55 

95 A67-B86-C8-D55 
A39-B86-C8-D55 
A65-B86-C8-D55 
A66-B86-C8-D55 
A2-B87-C8-D55 
100 A3-B87-C8-D55 
A9-B87-C8-D55 
A13-B87-C8-D55 
A24-B87-C8-D55 
A69-B87-C8-D55 
105 A67-B87-C8-D55 
A39-B87-C8-D55 
A65-B87-C8-D55 
A66-B87-C8-D55 
A2-B89-C8-D55 
110 A3-B89-C8-D55 



A9-B89-C8-D55 
A13-B89-C8-D55 
A24-B89-C8-D55 
A69-B89-C8-D55 

115 A67-B89-C8-D55 
A39-B89-C8-D55 
A65-B89-C8-D55 
A66-B89-C8-D55 
A2-B92-C8-D55 

120 A3-B92-C8-D55 
A9-B92-C8-D35 
A13-B92-C8-D55 
A24-B92-C8-D55 
A69-B92-C8-D55 

125 A67-B92-C8-D55 
A39-B92-C8-D55 
A65-B92-C8-D55 
A66-B92-C8-D55 
A2-B4-C9-D55 

130 A3-B4-C9-D55 
, A9-B4-C9-D55 
A13-B4-C9-D55 
A24-B4-C9-D55 
A69-B4-C9-D55 

135 A67-B4-C9-D55 
A39-B4-C9-D55 
A65-B4-C9-D55 
A66-B4-C9-D55 
A2-B5-C9-D55 

140 A3-B5-C9-D55 
A9-B5-C9-D55 
A13-B5-C9-D55 
A24-B5-C9-D55 
A69-B5-C9-D55 

145 A67-B5-C9-D55 
A39-B5-C9-D55 
A65-B5-C9-D55 
A66-B5-C9-D55 
A2-B6-C9-D55 

150 A3-B6-C9-D55 
A9-B6-C9-D55 
A13-B6-C9-D55 
A24-B6-C9-D55 
A69-B6-C9-D55 

155 A67-B6-C9-D55 
A39-B6-C9-D55 
A65-B6-C9-D55 
A66-B6-C9-D55 
A2-B32-C9-D55 

160 A3-B32-C9-D55 
A9-B32-C9-D55 
A13-B32-C9-D55 
A24-B32-C9-D55 
A69-B32-C9-D55 

165 A67-B32-C9-D55 



A39-B32-C9-D55 
A65-B32-C9-D55 
A66-B32-C9-D55 
A2-B39-C9-D55 

170 A3-B39-C9-D55 
A9-B39-C9-D55 
A13-B39-C9-D55 
A24-B39-C9-D55 
A69-B39-C9-D55 

175 A67-B39-C9-D55 
A39-B39-C9-D55 
A65-B39-C9-D55 
A66-B39-C9-D55 
A2-B45-C9-D55 

180 A3-B45-C9-D55 
A9-B45-C9-D55 
A13-B45-C9-D55 
A24-B45-C9-D55 
A69-B45-C9-D55 

185 A67-B45-C9-D55 
A39-B45-C9-D55 
A65-B45-C9-D55 
A66-B45-C9-D55 
A2-B53-C9-D55 
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A13-B53-C9-D55 
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205 A67-B79-C9-D55 
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A2-B80-C9-D55 
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A9-B80-C9-D55 
A13-B80-C9-D55 
A24-B80-C9-D55 
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A66-B87-C9-D55 
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30 A3-B89-C9-D55 
A9-B89-C9-D55 
A13-B89-C9-D55 
A24-B89-C9-D55 
A69-B89-C9-D55 

35 A67-B89-C9-D55 
A39-B89-C9-D55 
A65-B89-C9-D55 
A66-B89-C9-D55 
A2-B92-C9-D55 

40 A3-B92-C9-D55 
A9-B92-C9-D55 
A13-B92-C9-D55 
A24-B92-C9-D55 
A69-B92-C9-D55 

45 AS7-B92-C9-D55 
A39-B92-C9-D55 
A65-B92-C9-D55 
A66-B92-C9-D55 
A2-B4-C10-D55 

50 A3-B4-C10-D55 
A9-B4-C10-D55 
A13-B4-C10-D55 
A24-B4-C10-D55 
A69-B4-C10-D55 

55 A67-B4-C10-D55 



A39-B4-C10-D55 
A65-B4-C10-D55 
A66-B4-C10-D55 
A2-B5-C10.D55 

60 A3-B5-C10-D55 
A9-B5-C10-D55 
A13-B5-C10-D55 
A24-B5-C10-D55 
A69-B5-C10-D55 

65 A67-B5-C10-D55 
A39-B5-C104555 
A651B5-C10-D55 
A66-B5-C10-D55 
A2-B6-C10-D55 

70 A3-B6-C10-D55 
A9-B6-C10-D55 
A13-B6-C10-D55 
A24-B6-C10-D55 
A69-B6-C10-D55 

75 A67-B6-C10-D55 
A39-B6-C10-D55 
A65-B6-C10-D55 
A66-B6-CKMD55 
A2-B32-C10-D55 

80 A3-B32-C10-D55 
A9-B32-C10-D55 
A13-B32-C10-D55 
A24-B32-C10-D55 
A69-B32-C10-D55 

85 A67-B32-C10-D55 
A39-B32-C10-D55 
A65-B32-C10-D55 
A66-B32-C10-D55 
A2-B39-C10-D55 

90 A3-B39-C10-C55 
A9-B39-C10-D55 
A13-B39-C10-D55 
A24-B39-C10-D55 
A69-B39-C10-D55 

95 A67-B39-C10-D55 
A39-B39-C10-D55 
A65-B39-C10-D55 
A66-B39-C10-D55 
A2-B45-C10-D55 
100 A3-B45-C10-D55 
A9-B45-C10-D55 
A13-B45-C10-D55 
A24-B45-C10-D55 
A69-B45-C10-D55 
105 A67-B45-C10-D55 
A39-B45-C10-D55 
A65-B45-C10-D55 
A66-B45-C10-D55 
A2-B53-C10-D55 
110 A3-B53-C10-D55 



A9-B53-C10-D55 
• A13-B53-C10-D55 
A24-B53-C10-D55 
A69-B53-C10-D55 

115 A67-B53-CI0-D55 
A39-B53-C10-D55 
A65-B53-C10-D55 
A66-B53-C10-D55 
A2-B79-C10-D55 

120 A3-B79-C10-D55 
Ay-BTy-ClO-ItfS 
A13-B79-C10-D55 
A24-B79-C10-D55 
A69-B79-C10-D55 

125 A67-B79-C10-D55 
A39-B79-C10-D55 
A65-B79-C10-D55 
A66-B79-C10-D55 
A2-B80-C10-D55 

130 A3-B80-C10-D55 
A9-B80-C10-D55 
A13-B80-C10-D55 
A24-B80-C10-D55 
A69-B80-C10-D55 

135 A67-B80-C10-D55 
A39-B80-C10-D55 
A65-B80-C10-D55 
A66-B80-C10-D55 
A2-B85-C10-D55 

140 A3-B85-C10-D55 
A9-B85-C10-D55 
A13-B85-C10-D55 
A24-B85-C10-D55 
A69-B85-C10-D55 

145 A67-B85-C10-D55 
A39-B85-C10-D55 
A65-B85-C10-D55 
A66-B85-C10-D55 
A2-B86-C10-D55 

150 A3-B86-C10-D55 
A9-B86-C10-D55 
A13-B86-C10-D55 
A24-B86-C10-D55 
A69-B86-C10-D55 

155 A67-B86-C10-D55 
A39-B86-C10-D55 
A65-B86-C10-D55 
A66-B86-C10-D55 
A2-B87-C10-D55 

160 A3-B87-C10-D55 
A9-B87-C10-D55 
A13-B87-C1G-D55 
A24-B87-C10-D55 
A69-B87-C10-D55 

165 A67-B87-C10-D55 



A39-B87-C10-D55 
A65-B87-C10-D55 
A66-B87-C10-D55 
A2-B89-C10-D55 

170 A3-B89-C10-D55 
A9-B89-C10-D55 
A13-B89-C10-D55 
A24-B89-C10-D55 
A69-B89-C10-D55 

175 A67-B89-C10-D55 
A39-B89-C10-D55 
A65-B89-C10-D55 
A66-B89-C10-D55 
A2-B92-C10-D55 

180 A3-B92-C10-D55 
A9-B92-C10-D55 
A13-B92-C10-D55 
A24-B92-C10-D55 
A69-B92-C10-D55 

185 A67-B92-C10-D55 
A39-B92-C10-D55 
A65-B92-C10-D55 
A66-B92-C10-D55 
A2-B4-C11-D55 

190 A3-B4-C11-D55 
A9-B4-C11-D55 
A13-B4-C11-D55 
A24-B4-C11-D55 
A69-B4-C11-D55 

195 A67-B4-C11-D55 
A39-B4-C11-D55 
A65-B4-C11-D55 
A66-B4-C11-D55 
A2-B5-CU-D55 

200 A3-B5-C11-D55 
A9-B5-C11-D55 
A13-B5-C11-D55 
A24-B5-C11-D55 
A69-B5-C11-D55 

205 A67-B5-C11-D55 
A39-B5-C11-D55 
A65-B5-C11-D55 
A66-B5-C11-D55 
A2-B6-C11-D55 

210 A3-B6-C11-D55 
A9-B6-C11-D55 
A13-B6-C11-D55 
A24-B6-C11-D55 
A69-B6-C11-D55 

215 A67-B6-C11-D55 
A39-B6-C11-D55 
A65-B6-C11-D55 
A66-B6-C11-D55 
A2-B32^C11-D55 
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A9-B32-C11-D55 
A13-B32-C11-D55 
A24-B32-C11-D55 
A69-B32-C11-D55 
5 A67-B32-C11-D55 
A39-B32-C11-D55 
A65-B32-C11-D55 
A66-B32-C11-D55 
A2-B39-C11-D55 
10 A3-B39-C11-D55 

A13-B39-C11-D55 
A24-B39-C11-D55 
A69-B39-C11-D55 

15 A67-B39-C11-D55 
A39-B39-C11-D55 
A65-B39-C11-D55 
A66-B39-C11-D55 
A2-B45-C11-D55 

20 A3-B45-C11-D55 
A9-B45-C11-D55 
A13-B45-C11-D55 
A24-B45-C11-D55 
A69-B45-C11-D55 

25 A67-B45-C11-D55 
A39-B45-C11-D55 
A65-B45-C11-D55 
A66-B45-C11-D55 
A2-B53-C11-D55 

30 A3-B53-C11-D55 
A9-B53-C11-D55 
A13-B53-C11-D55 
A24-B53-C11-D55 
A69-B53-C11-D55 

35 A67-B53-CH-D55 
A39-B53-C11-D55 
A65-B53-CU-D55 
A66-B53-C11-D55 
A2-B79-C11-D55 

40 A3-B79-C11-D55 
A9-B79-CU-D55 
A13-B79-C11-D55 
A24-B79-C11-D55 
A69-B79-C11-D55 

45 A67-B79-C11-D55 
A39-B79-C11-D55 
A65-B79-C11-D55 
A66-B79-C11-D55 
A2-B80-C11-D55 

50 A3-B80-C11-D55 
A9-B80-C11-D55 
A13-B80-C11-D55 
A24-B80-C11-D55 
A69-B80-C11-D55 

55 A67-B80-C11-D55 



A39-B80-C11-D55 
A65-B80-C11-D55 
A66-B80-C11-D55 
A2-B85-C11-D55 

60 A3-B85-C11-D55 
A9-B85-C11-D55 
A13-B85-C11-D55 
A24-B85-C11-D55 
A69-B85-C11-D55 

65 A67-B85-C11-D55 

A65-B85-C11-D55 
A66-B85-C11-D55 
A2-B86-C11-D55 

70 A3-B86-C11-D55 
A9-B86-C11-D55 
A13-B86-C11-D55 
A24-B86-C11-D55 
A69-B86-C11-D55 

75 A67-B86-C11-D55 
A39-B86-C11-D55 
A65-B86-C11-D55 
A66-B86-C11-D55 
A2-B87-C11-D55 

80 A3-B87-C11-D55 
A9-B87-C11-D55 
A13-B87-C11-D55 
A24-B87-C11-D55 
A69-B87-C11-D55 

85 A67-B87-C11-D55 
A39-B87-C11-D55 
A65-B87-C11-D55 
A66-B87-C11-D55 
A2-B89-C11-D55 

90 A3-B89-C11-D55 
A9-B89-C11-D55 
A13-B89-C11-D55 
A24-B89-C11-D55 
A69-B89-C11-D55 

95 A67-B89-C11-D55 
A39-B89-C11-D55 
A65-B89-C11-D55 
A66-B89-C11-D55 
A2-B92-C11-D55 
100 A3-B92-C11-D55 
A9-B92-C11-D55 
A13-B92-C11-D5S 
A24-B92-C11-D55 
A69-B92-C11-D55 
105 A67-B92-C11-D55 
A39-B92-C11-D55 
A65-B92-C11-D55 
A66-B92-C11-D55 
A2-B4-C12-D55 
110 A3-B4-C12-D55 



A9-B4-C12-D55 
A13-B4-C12-D55 
A24-B4-C12-D55 
A69-B4-C12-D55 

115 A67-B4-C12-D55 
A39-B4-C12-D55 
A65-B4-C12-D55 
A66-B4-C12-D55 
A2-B5-C12-D55 

120 A3-B5-C12-D55 
A9-B5-CI2-D55 
A13-B5-C12-D55 
A24-B5-C12-D55 
A69-B5-C12-D55 , 

125 A67-B5-C12-D55 
A39-B5-C12-D55 
A65-B5-C12-D55 
A66-B5-C12-D55 
A2-B6-C12-D55 

130 A3-B6-C12-D55 
A9-B6-C12-D55 
A13-B6-C12-D55 
A24-B6-C12-D55 
A69-B6-C12-D55 

135 A67-B6-C12-D55 
A39-B6-C12-D55 
A65-B6-C12-D55 
A66-B6-C12-D55 
A2-B32-C12-D55 

140 A3-B32-C12-D55 
A9-B32-C12-D55 
A13-B32-C12-D55 
A24-B32-C12-D55 
A69-B32-C12-D55 

145 A67-B32-C12-D55 
A39-B32-C12-D55 
A65-B32-C12-D55 
A66-B32-C12-D55 
A2-B39-C12-D55 

150 A3-B39-C12-D55 
A9-B39-C12-D55 
A13-B39-C12-D55 
A24-B39-C12-D55 
A69-B39^C12-D55 

155 A67-B39-C12-D55 
A39-B39-C12-D55 
A65-B39^C12-D55 
A66-B39-C12-D55 
A2-B45-C12-D55 

160 A3-B45-C12-D55 
A9-B45-C12-D55 
A13-B45-C12-D55 
A24-B45-C12-D55 
A69-B45-C12-D55 

165 A67-B45-C12-D55 



A39-B45-C12-D55 
A65-B45-C12-D55 
A6frB45-C12-D55 
A2-B53-C12-D55 

170 A3-B53-C12-D55 
A9-B53-C12-D55 
A13-B53-C12-D55 
A24-B53-C12-D55 
A69-B53-C12-D55 

175 A67-B53-C12-D55 
A39-B53-C12-D55 
A65-B53-C12-D55 
A66-B53-C12-D55 
A2-B79-C12-D55 

180 A3-B79-C12-D55 
A9-B79-C12-D55 
A13-B79-C12-D55 
A24-B79-C12-D55. 
A69-B79-C12-D55 

185 A67-B79-C12-D55 
A39-B79-C12-D55 
A65-B79-C12-D55 
A66-B79-C12-D55 
A2-B80-C12-D55 

190 A3-B80-C12-D55 
A9-B80-C12-D55 
A13-B80-C12-D55 
A24-B80-C12-D55 
A69-B80-C12-D55 

195 A67-B80-C12-D55 
A39-B80-C12-D55 
A65-B80-C12-D55 
A66-B80-C12-D55 
'A2-B85-C12-D55 

200 A3-B85-C12-D55 
A9-B85-C12-D55 
A13-B85-C12-D55 
A24-B85-C12-D55 
A69-B85-C12*D55 

205 A67-B85-C12-D55 
A39-B85-C12-D55 
A65-B85-C12-D55 
A66-B85-C12-D55 
A2-B86-C12-D55 

210 A3-B86-C12-D55 
A9-B86-C12-D55 
A13-B86-C12-D55 
A24-B86-C12-D55 
A69-B86-C12-D55 

215 A67-B86-C12-D55 
A39-B86-C12-D55 
A65-B86-C12-D55 
A66-B86-C12-D55 
A2-B87-C12-D55 

220 A3-B87-C12-D55 
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A9-B87-C12-D55 
A13-B87-C12-D55 
A24-B87-C12-D55 
A69-B87-C12-D55 
5 A67-B87-C12-D55 
A39-B87-C12-D55 
A65-B87-C12-D55 
A66-B87-C12-D55 
A2-B89-C12-D55 

10 A3-B89-C12-D55 
A9-B89-C12-D55 
A13-B89-C12-D55 
A24-B89-C12-D55 
A69-B89-C12-D55 

15 A67-B89-C12-D55 
A39-B89-C12-D55 
A65-B89-C12-D55 
A66-B89-C12-D55 
A2-B92-C12-D55 

20 A3-B92-C12-D55 
A9-B92-C12-D55 
A13-B92-C12-D55 
A24-B92-C12-D55 
A69-B92-C12-D55 

25 AG7-B92-C12-D55 
A39-B92-C12-D55 
A65-B92-C12-D55 
A66-B92-C12-D55 
A2-B4-C13-D55 

30 A3-B4-C13-D55 
A9-B4-C13-D55 
A13-B4-C13-D55 
A24-B4-C13-D55 
A69-B4-C13-D55 

35 A67-B4-C13-D55 
A39-B4-C13-D55 
A65-B4-C13-D55 
A66-B4-C13-D55 
A2-B5-C13-D55 

40 A3-B5-C13-D55 
A9-B5-C13-D55 
A13-B5-C13-D55 
A24-B5-C13-D55 
A69-B5-C13-D55 

45 A67-B5-C13-D55 
A39-B5-C13-D55 
A65-B5-C13-D55 
A66-B5-C13-D55 
A2-B6-C13-D55 

50 A3-B6-C13-D55 
A9-B6-C13-D55 
A13-B6-C13-D55 
A24-B6-C13-D55 
A69-B6-C13-D55 

55 A67-B6-C13-D55 



A39-B6-C13-D55 
A65-B6-C13-D55 
A66-B6-C13-D55 
A2-B32-C13-D55 

60 A3-B32-C13-D55 
A9-B32-C13-D55 
A13-B32-C13-D55 
A24-B32-C13-D55 
A69-B32-C13-D55 

65 A67-B32-C13-D55 

a on *>/»<-k r»^f 

A65-B32-C13-D55 
A66-B32-C13-D55 
A2-B39-C13-D55 

70 A3-B39-C13-D55 
A9-B39-C13-D55 
A13-B39-C13-D55 
A24-B39-C13-D55 
A69-B39-C13-D55 

75 A67-B39-C13-D55 
A39-B39-C13-D55 
A65-B39-C13-D55 
A66-B39-C13-D55 
A2-B45-C13-D55 

80 A3-B45-C13-D55 
A9-B45-C13-D55 
A13-B45-C13-D55 
A24-B45-C13-D55 
A69-B45-C13-D55 

85 A67-B45-C13-D55 
A39-B45-C13-D55 
A65-B45-C13-D55 
A66-B45-C13-D55 
A2-B53-C13-D55 

90 A3-B53-C13-D55 
A9-B53-C13-D55 
A13-B53-C13-D55 
A24-B53-C13-D55 
A69-B53-C13-D55 

95 A67-B53-C13-D55 
A39-B53-C13-D55 
A65-B53-C13-D55 
A66-B53-C13-D55 
A2-B79-C13-D55 
100 A3-B79-C13-D55 
A9-B79-C13-D55 
A13-B79-C13-D55 
A24-B79-C13-D55 
A69-B79-C13-D55 
105 A67-B79-C13-D55 
A39-B79-C13-D55 
A65-B79-C13-D55 
A66-B79-C13-D55 
A2-B80-C13-D55 
110 A3-B80-C13-D55 



A9-B80-C13-D55 
A13-B80-C13-D55 
A24-B80-C13-D55 
A69-B80-C13-D55 

115 A67-B80-C13-D55 
A39-B80-C13-D55 
A65-B80-C13-D55 
A66-B80-C13-D55 
A2-B85-C13-D55 

120 A3-B85-C13-D55 
A9-585-C13-D55 
A13-B85-C13-D55 
A24-B85-C13-D55 
A69-B85-C13-D55 

125 A67-B85-C13-D55 
A39-B85-C13-D55 
A65-B85-C13-D55 
A66-B85-C13-D55 
A2-B86-C13-D55 

130 A3-B86-C13-D55 
A9-B86-C13-D55 
A13-B86-C13-D55 
A24-B86-C13-D55 
A69-B86-C13-D55 

135 AS7-B86-C13-D55 
A39-B86-C13-D55 
A65-B86-C13-D55 
A66-B86-C13-D55 
A2-B87-C13-D55 

140 A3-B87-C13-D55 
A9-B87-C13-D55 
A13-B87-C13-D55 
A24-B87-C13-D55 
A69-B87-C13-D55 

145 A67-B87-C13-D55 
A39-B87-C13-D55 
A65-B87-C13-D55 
A66-B87-C13-D55 
A2-B89-C13-D55 

150 A3-B89-C13-D55 
A9-B89-C13-D55 
A13-B89-C13-D55 
A24-B89-C13-D55 
A69-B89-C13-D55 

155 A67-B89-C13-D55 
A39-B89-C13-D55 
A65-B89-C13-D55 
A66-B89-C13-D55 
A2-B92-C13-D55 

160 A3-B92-C13-D55 
A9-B92-C13-D55 
A13-B92-C13-D55 
A24-B92-C13-D55 
A69-B92-C13-D55 

165 A67-B92-C13-D55 



A39-B92-C13-D55 
A65-B92-C13-D55 
A66-B92-C13-D55 
A2-B4-C1-D56 

170 A3-B4-C1-D56 
A9-B4-C1-D56 
A13-B4-C1-D56 
A24-B4-C1-D56 
A69-B4-C1-D56 

175 A67-B4-C1-D56 
A39-B4-C1-D56 
A65-B4-C1-D56 
A66-B4-C1-D56 
A2-B5-C1-D56 

180 A3-B5-C1-D56 
A9-B5-C1-D56 
A13-B5-C1-D56 
A24-B5-C1-D56 
A69-B5-C1-D56 

185 A67-B5-C1-D56 
A39-B5-C1-D56 
A65-B5-C1-D56 
A66-B5-C1-D56 
A2-B6-C1-D56 

190 A3-B6-C1-D56 
A9-B6-C1-D56 
A13-B6-C1-D56 
A24-B6-C1-D56 
A69-B6-C1-D56 

195 A67-B6-C1-D56 
A39-B6-C1-D56 
A65-B6-C1-D56 
A66-B6-C1-D56 
A2^B32-C1-D56 

200 A3-B32-C1-D56 
A9-B32-C1-D56 
A13-B32-C1-D56 
A24-B32-C1-D56 
A69-B32-C1-D56 

205 A67-B32-C1-D56 
A39-B32-C1-D56 
A65-B32-C1-D56 
A66-B32-C1-D56 
A2-B39-C1-D56 

210 A3-B39-C1-D56 
A9-B39-C1-D56 
A13-B39-C1-D56 
A24-B39-C1-D56 
A69-B39-C1-D56 

215 A67-B39-C1-D56 
A39-B39-C1-D56 
A65-B39-C1-D56 
A66-B39-C1-D56 
A2-B45-C1-D56 

220 A3-B45-CM>56 



522 



WO 02/051983 



PCTAJS01/50680 



A9-B45-C1-D56 
A13-B45-C1-D56 
A24-B45-C1-D56 
A69-B45-C1-D56 
5 A67-B45-C1-D56 
A39-B45-C1-D56 
A65-B45-C1-D56 
A66-B45-C1-D56 
A2-B53-C1-D56 

10 A3-B53-C1-D56 
A9-B53-C1-D56 
A13-B53-C1-D56 
A24-B53-C1-D56 
A69-B53-C1-D56 

15 A67-B53-C1-D56 
A39-B53-C1-D56 
A65-B53-C1-D56 
A66-B53-C1-D56 
A2-B79-C1-D56 

20 A3-B79-C1-D56 
A9-B79-C1-D56 
A13-B79-C1-D56 
A24-B79-C1-D56 
A69-B79-C1-D56 

25 A67-B79-C1-D56 
A39-B79-C1-D56 
A65-B79-C1-D56 
A66-B79-C1-D56 
A2-B80-C1-D56 

30 A3-B80-C1-D56 
A9-B80-C1-D56 
A13-B80-C1-D56 
A24-B80-C1-D56 
A69-B80-C1-D56 

35 A67-B80-C1-D56 
A39-B80-C1-D56 
A65-B80-C1-D56 
A66-B80-C1-D56 
A2-B85-C1-D56 

40 A3-B85-C1-D56 
A9-B85-C1-D56 
A13-B85-C1-D56 
A24-B85-C1-D56 
A69-B85-C1-D56 

45 A67-B85-C1-D56 
A39-B85-C1-D56 
A65-B85-C1-D56 
A66-B85-C1-D56 
A2-B86-C1-D56 

50 A3-B86-C1-D56 
A9-B86-C1-D56 
A13-B86-C1-D56 
A24-B86-C1*D56 
A69-B86-C1-D56 

55 A67-B86-C1-D56 



A39-B86-C1*DS6 
A65-B86-C1-D56 
A66-B86-C1-D56 
A2-B87-C1-D56 

60 A3-B87-C1-D56 
A9-B87-C1-D56 
A13-B87-C1-D56 
A24-B87-C1-D56 
A69-B87-C1-D56 

65 A67-B87-C1-D56 
A39-B87-C1-D56 
A65-B87-C1-D56 
A66-B87-C1-D56 
A2-B89-C1-D56 

70 A3-B89-C1-D56 
A9-B89-C1-D56 
A13-B89-C1-D56 
A24-B89-C1-D56 
A69-B89-C1-D56 

75 A67-B89-C1-D56 
A39-B89-C1-D56 
A65-B89-C1-D56 
A66-B89-C1-D56 
A2-B92-C1-D56 

80 A3-B92-C1-D56 
A9-B92-C1-D56 
A13-B92-C1-D56 
A24-B92-C1-D56 
A69-B92-C1-D56 

85 A67-B92-C1-D56 
A39-B92-C1-D56 
A65-B92-C1-D56 
A66-B92-C1-D56 
A2-B4-C2-D56 

90 A3-B4-C2-D56 
A9-B4-C2-D56 
A13-B4-C2-D56 
A24-B4-C2-D56 
A69-B4-C2-D56 

95 A67-B4-C2-D56 
A39-B4-C2-D56 
A65-B4-C2-D56 
A66-B4-C2-D56 
A2-B5-C2-D56 
100 A3-B5-C2-D56 
A9-B5-C2-D56 
A13-B5-C2-D56 
A24-B5-C2-D56 
A69-B5-C2-D56 
105 A67-B5-C2-D56 
A39-B5-C2-D56 
A65-B5-C2-D56 
A66-B5-C2-D56 
A2-B6-C2-D56 
110 A3-B6-C2-D56 



A9-B6-C2-D56 
A13-B6-C2-D56 
A24-B6-C2-D56 
A69-B6-C2-D56 

115 A67-B6-C2-D56 
A39-B6-C2-D56 
A65-B6-C2-D56 
A66-B6-C2-D56 
A2-B32-C2-D56 

120 A3-B32-C2-D56 
A9-B32-C~2-iJ'56 
A13-B32-C2-D56 
A24-B32-C2-D56 
A69-B32-C2-D56 

125 A67-B32-C2-D56 
A39-B32-C2-D56 
A65-B32-C2-D56 
A66-B32-C2-D56 
A2-B39-C2-D56 

130 A3-B39-C2-D56 
A9-B39-C2-D56 
A13-B39-C2-D56 
A24-B39-C2-D56 
A69-B39-C2-D56 

135 A67-B39-C2-D56 
A39-B39-C2-D56 
A65-B39-C2-D56 
A66-B39-C2-D56 
A2-B45-C2-D56 

140 A3-B45-C2-D56 
A9-B45-C2-D56 
A13-B45-C2-D56 
A24-B45-C2-D56 
A69-B45-C2-D56 

145 A67-B45-C2-D56 
A39-B45-C2-D56 
A65-B45-C2-D56 
A66-B45-C2-D56 
A2-B53-C2-D56 

150 A3-B53-C2-D56 
A9-B53-C2-D56 
A13-B53-C2-D56 
A24-B53-C2-D56 
A69-B53-C2-D56 

155 A67-B53-C2-D56 
A39-B53-C2-D56 
A65-B53-C2-D56 
A66-B53-C2-D56 
A2-B79-C2-D56 

160 A3-B79-C2-D56 
A9-B79-C2-D56 
A13-B79-C2-D56 
A24-B79-C2-D56 
A69-B79-C2-D56 

165 A67-B79-C2-D56 



A39-B79-C2-D56 
A65-B79-C2-D56 
A66-B79-C2-D56 
A2-B80-C2-D56 

170 A3-B80-C2-D56 
A9-B80-C2-D56 
A13-B80-C2-D56 
A24-B80-C2-DS6 
A69-B80-C2-D56 

175 A67-B80-C2-D56 
A39-B80-C2-T>56 
A65-B80-C2-D56 
A66-B8Q-C2-D56 
A2-B85-C2-D56 

180 A3-B85-C2-D56 
A9-B85-C2-D56 
A13-B85-C2-D56 
A24-B85-C2-D56 
A69-B85-C2-D56 

185 A67-B85-C2-D56 
A39-B85-C2-D56 
A65-B85-C2-D56 
A66-B85-C2-D56 
A2-B86-C2-D56 

190 A3-B86-C2-D56 
A9-B86-C2-D56 
A13-B86-C2-D56 
A24-B86-C2-D56 
A69-B86-C2-D56 

195 A67-B86-C2-D56 
A39-B86-C2-D56 
A65-B86-C2-D56 
A66-B86-C2-D56 
A2-B87-C2-D56 

200 A3-B87-C2-D56 
A9-B87-C2-D56 
A13-B87-C2-D56 
A24-B87-C2-D56 
A69-B87-C2-D56 

205 A67-B87-C2-D56 
A39-B87-C2-D56 
A65-B87-C2-D56 
A66-B87-C2-D56 
A2-B89-C2-D56 

210 A3-B89-C2-D56 
A9-B89-C2-D56 
A13-B89-C2-D56 
A24-B89-C2-D56 
A69-B89-C2-D56 

215 A67-B89-C2-D56 
A39-B89-C2-D56 
A65-B89-C2-D56 
A66-B89-C2-D56 
A2-B92-C2-D56 

220 A3-B92-C2-D56 
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A9-B92-C2-D56 
A13-B92-C2-D56 
A24-B92-C2-D56 
A69-B92-C2-D56 
5 A67-B92-C2-D56 
A39-B92-C2-D56 
A65-B92-C2-D56 
A66-B92-C2-D56 
A2-B4-C3-D56 

10 A3-B4-C3-D56 
A9-B4-03-D56 
A13-B4-C3-D56 
A24-B4-C3-D56 
A69-B4-C3-D56 

15 A67-B4-C3-D56 
A39-B4-C3-D56 
A65-B4-C3-D56 
A66-B4-C3-D56 
A2-B5-C3-D56 

20 A3-B5-C3-D56 
A9-B5-C3-D56 
A13-B5-C3-D56 
A24-B5-C3-D56 
A69-B5-C3-D56 

25 A67-B5-C3-D56 
A39-B5-C3-D56 
A65-B5-C3-D56 
A66-B5-C3-D56 
A2-B6-C3-D56 

30 A3-B6-C3-D56 
A9-B6-C3-D56 
A13-B6-C3-D56 
A24-B6-C3-D56 
A69-B6-C3-D56 

35 A67-B6-C3-D56 
A39-B6-C3-D56 
A65-B6-C3-D56 
A66-B6-C3-D56 
A2-B32-C3-D56 

40 A3-B32-C3-D56 
A9-B32-C3-D56 
A13-B32-C3-D56 
A24-B32-C3-D56 
A69-B32-C3-D56 

45 A67-B32-C3-D56 
A39-B32-C3-D56 
A65-B32-C3-D56 
A66-B32-C3-D56 
A2-B39-C3-D56 

50 A3-B39-C3-D56 
A9-B39-C3-D56 
A13-B39-C3-D56 
A24-B39-C3-D56 
A69-B39-C3-D56 

55 A67-B39-C3-D56 



A39-B39-C3-D56 
A65-B39-C3-D56 
A66-B39-C3-D56 
A2-B45-C3-D56 

60 A3-B45-C3-D56 
A9-B45-C3-D56 
A13-B45-C3-D56 
A24-B45-C3-D56 
A69-B45-C3-D56 

65 A67-B45-C3-D56 
A39-B45-C5-D5 6 
A65-B45-C3-D56 
A66-B45-C3-D56 
A2-B53-C3-D56 

70 A3-B53-C3-D56 
A9-B53-C3-D56 
A13-B53-C3-D56 
A24-B53-C3-D56 
A69-B53-C3-D56 

75 A67-B53-C3-D56 
A39-B53-C3-D56 
A65-B53-C3-D56 
A66-B53-C3-D56 
A2-B79-C3-D56' 

80 A3-B79-C3-D56 
A9-B79-C3-D56 
A13-B79-C3-D56 
A24-B79-C3-D56 
A69-B79-C3-D56 

85 A67-B79-C3-D56 
A39-B79-C3-D56 
A65-B79-C3-D56 
A66-B79-C3-D56 
A2-B80-C3-D56 

90 A3-B80-C3-D56 
A9-B80-C3-D56 
A13-B80-C3-D56 
A24-B80-C3-D56 
A69-B80-C3-D56 

95 A67-B80-C3-D56 
A39-B80-C3-D56 
A65-B80-C3-D56 
A66-B80-C3-D56 
A2-B85-C3-D56 
100 A3-B85-C3-D56 
A9-B85-C3-D56 
A13-B85-C3-D56 
A24-B85-C3-D56 
A69-B85-C3-D56 
105 A67-B85-C3-D56 
A39-B85-C3-D56 
A65-B85-C3-D56 
A66-B85-C3-D56 
A2-B86-C3-D56 
110 A3-B86-C3-D56 



A9-B86-C3-D56 
A13-B86-C3-D56 
A24-B86-C3-D56 
A69-B86-C3-D56 

115 A67-B86-C3-D56 
A39-B86-C3-D56 
A65-B86-C3-D56 
• A66-B86-C3-D56 
A2-B87-C3-D56 

120 A3-B87-C3-D56 
A9-B87-C5-D56 
A13-B87-C3-D56 
A24-B87-C3-D56 
A69-B87-C3-D56 

125 A67-B87-C3-D56 
A39-B87-C3-D56 
A65-B87-C3-D56 
A66-B87-C3-D56 
A2-B89-C3-D56 

130 A3-B89-C3-D56 
A9-B89-C3-D56 
A13-B89-C3-D56 
A24-B89-C3-D56 
A69-B89-C3-D56 

135 A67-B89-C3-D56 
A39-B89-C3-D56 
A65-B89-C3-D56 
A66-B89-C3-D56 
A2-B92-C3-D56 

140 A3-B92-C3-D56 
A9-B92-C3-D56 
A13-B92-C3-D56 
A24-B92-C3-D56 
. A69-B92-C3-D56 

145 A67-B92-C3-D56 
A39-B92-C3-D56 
A65-B92-C3-D56 
A66-B92-C3-D56 
A2-B4-C4-D56 

150 A3-B4-C4-D56 
A9-B4-C4-D56 
A13-B4-C4-D56 
A24-B4-C4-D56 
A69-B4-C4-D56 

155 A67-B4-C4-D56 
A39-B4-C4-D56 
A65-B4-C4-D56 
A66-B4-C4-D56 
A2-B5-C4-D56 

160 A3-B5-C4-D56 
A9-B5-C4-D56 
A13-B5-C4-D56 
A24-B5-C4-D56 
A69-B5-C4-D56 

165 A67-B5-C4-D56 



A39-B5-C4-D56 
A65-B5-C4-D56 
A66-B5-C4-D56 
A2-B6-C4-D56 

170 A3-B6-C4-D56 
A9-B6-C4-D56 
A13-B6-C4-D56 
A24-B6-C4-D56 
A69-B6-C4-D56 

175 A67-B6-C4-D56 
A39-B6-C4 ; D56 
A65-B6-C4-D56 
A6&-B6-C4-D56 
A2-B32-C4-D56 

180 A3-B32-C4-D56 
A9-B32-C4-D56 
A13-B32-C4-D56 
A24-B32-C4-D56 
A69-B32-C4-D56 

185 A67-B32-C4-D56 
A39-B32-C4-D56 
A65-B32-C4-D56 
A66-B32-C4-D56 
A2-B39-C4-D56 

190 A3-B39-C4-D56 
A9-B39-C4-D56 
A13-B39-C4-D56 
A24-B39-C4-D56 
A69-B39-C4-D56 

195 A67-B39-C4-D56 
A39-B39-C4-D56 
A65-B39-C4-D56 
A66-B39-C4-D56 
A2-B45-C4-D56 

200 A3-B45-C4-D56 
A9-B45-C4-D56 
A13-B45-C4-D56 
A24-B45-C4-D56 
A69-B45-C4-D56 

205 A67-B45-C4-D56 
A39-B45-C4-D56 
A65-B45-C4-D56 
A66-B45-C4-D56 
A2-B53-C4-D56 

210 A3-B53-C4-D56 
A9-B53-C4-D56 
A13-B53-C4-D56 
A24-B53-C4-D56 
A69-B53-C4-D56 

215 A67-B53-C4-D56 
A39-B53-C4-D56 
A65-B53-C4-D56 
A66-B53-C4-D56 
A2-B79-C4-D56 

220 A3-B79-C4-D56 
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A9-B79-C4-D56 
A13-B79-C4-D56 
A24-B79-C4-D56 
A69-B79-C4-D56 
5 A67-B79-C4-D56 
A39-B79-C4-D56 
A65-B79-C4-D56 
A66-B79-C4-D56 
A2-B80-C4-D56 

10 A3-B80-C4-D56 
A9-R8QtC4^D56 
A13-B80-C4-D56 
A24-B80-C4-D56 
A69-B80-C4-D56 

15 A67-B80-C4-D56 
A39-B80-C4-D56 
A65-B80-C4-D56 
A66-B80-C4-D56 
A2-B85-C4-D56 

20 A3-B85-C4-D56 
. A9-B85-C4-D56 
A13-B85-C4-D56 
A24-B85-C4-D56 
A69-B85-C4-D56 

25 A67-B85-C4-D56 
A39-B85-C4-D56 
A65-B85-C4-D56 
A66-B85-C4-D56 
A2-B86-C4-D56 

30 A3-B86-C4-D56 
A9-B86-C4-D56 
A13-B86-C4-D56 
A24-B86-C4-D56 
A69-B86-C4-D56 

35 A67-B86-C4-D56 
A39-B86-C4-D56 
A65-B86-C4-D56 
A66-B86-C4-D56 
A2-B87-C4-D56 

40 A3-B87-C4-D56 
A9-B87-C4-D56 
A13-B87-C4-D56 
A24-B87-C4-D56 
A69-B87-C4-D56 

45 A67-B87-C4-D56 
A39-B87-C4-D56 
A65-B87-C4-D56 
A66-B87-C4-D56 
A2-B89-C4-D56 

50 A3-B89-C4-D56 
A9-B89-C4-D56 
A13-B89-C4-D56 
A24-B89-C4-D56 
A69-B89-C4-D56 

55 A67-B89-C4-D56 



A39-B89-C4-D56 
A65-B89-C4-D56 
A66-B89-C4-D56 
A2-B92-C4-D56 

60 A3-B92-C4-D56 
A9-B92-C4-D56 
A13-B92-C4-D56 
A24-B92-C4-D56 
A69-B92-C4-D56 

65 A67-B92-C4-D56 
A29-B92-C4-D56 
A65-B92-C4-D56 
A66-B92-C4-D56 
A2-B4-C5-D56 

70 A3-B4-C5-D56 
A9-B4-C5-D56 
A13-B4-C5-D56 
A24-B4-C5-D56 
A69-B4-C5-D56 

75 A67-B4-C5-D56 
A39-B4-C5-D56 
A65-B4-C5-D56 
A66-B4-C5-D56 
A2-B5-C5-D56 

80 A3-B5-C5-D56 
A9-B5-C5-D56 
A13-B5-C5-D56 
A24-B5-C5-D56 
A69-B5-C5-D56 

85 A67-B5-C5-D56 
A39-B5-C5-D56 
A65-B5-C5-D56 
A66-B5-C5-D56 
A2-B6-C5-D56 

90 A3-B6-C5-D56 
A9-B6-C5-D56 
A13-B6-C5-D56 
A24-B6-C5-D56 
A69-B6-C5-D56 

95 A67-B6-C5-D56 
A39-B6-C5-D56 
A65-B6-C5-D56 
A66-B6-C5-D56 
A2-B32-C5-D56 
100 A3-B32-C5-D56 
A9-B32-C5-D56 
A13-B32-C5-D56 
A24-B32-C5-D56 
A69-B32-C5-D56 
105 A67-B32-C5-D56 
A39-B32-C5-D56 
A65-B32-C5-D56 
A66-B32-C5-D56 
A2-B39-C5-D56 
110 A3-B39-C5-D56 



A9-B39-C5-D56 
A13-B39-C54)56 
A24-B39-C5-D56 
A69-B39-C5-D56 

115 A67-B39-C5-D56 
A39-B39-C5-D56 
A65-B39-C5-D56 
A66-B39-C5-D56 
A2-B45-C5-D56 

120 A3-B45-C5-D56 
A9-B45-C5-D56 
A13-B45-C5-D56 
A24-B45-C5-D56 
A69-B45-C5-D56 

125 A67-B45-C5-D56 
A39-B45-C5-D56 
A65-B45-C5-D56 
A66-B45-C5-D56 
A2-B53-C5-D56 

130 A3-B53-C5-D56 
A9-B53-C5-D56 
A13-B53-C5-D56 
A24-B53-C5-D56 
A69-B53-C5-D56 

135 A67-B53-C5-D56 
A39-B53-C5-D56 
A65-B53-C5-D56 
A66-B53-C5-D56 
A2-B79-C5-D56 

140 A3-B79-C5-D56 
A9-B79-C5-D56 
A13-B79-C5-D56 
A24-B79-C5-D56 
A69-B79-C5-D56 

145 A67-B79-C5-D56 
A39-B79-C5-D56 
A65-B79-C5-D56 
A66-B79-C5-D56 
A2-B80-C5-D56 

150 A3-B80-C5-D56 
A9-B80-C5-D56 
A13-B80-C5-D56 
A24-B80-C5-D56 
A69-B80-C5-D56 

155 A67-B80-C5-D56 
A39-B80-C5-D56 
A65-B80-C5-D56 
A66-B80-C5-D56 
A2-B85-C5-D56 

160 A3-B85-C5-D56 
A9-B85-C5-D56 
A13-B85-C5-D56 
A24-B85-C5-D56 
A69-B85-C5-D56 

165 A67-B85-C5-D56 



A39-B85-C5-D56 
A65-B85-C5-D56 
A66-B85-C5-D56 
A2-B86-C5-D56 

170 A3-B86-C5-D56 
A9-B86-C5-D56 
A13-B86-C5-D56 
A24-B86-C5-D56 
A69-B86-C5-D56 

175 A67-B86-C5-D56 
A39-5 oG-Q5^D56 
A65-B86-C5-D56 
A66-B86-C5-D56 
A2JB87-C5-D56 

180 A3-B87-C5-D56 
A9-B87-C5-D56 
A13-B87-C5-D56 
A24-B87-C5-D56 
A69-B87-C5-D56 

185 A67-B87-C5-D56 
A39-B87-C5-D56 
A65-B87-C5-D56 
A66-B87-C5-D56 
A2-B89-C5-D56 

190 A3-B89-C5-D56 
A9-B89-C5-D56 
A13-B89-C5-D56 
A24-B89-C5-D56 
A69-B89-C5-D56 

195 A67-B89-C5-D56 
A39-B89-C5-D56 
A65-B89-C5-D56 
A66-B89-C5-D56 
A2-B92-C5-D56 

200 A3-B92-C5-D56 
A9-B92-C5-D56 
A13-B92-C5-D56 
A24-B92-C5-D56 
A69-B92-C5-D56 

205 A67-B92-C5-D56 
A39-B92-C5-D56 
A65-B92-C5-D56 
A66-B92-C5-D56 
A2-B4-C6-D56 

210 A3-B4-C6-D56 
A9-B4-C6-D56 
A13-B4-C6-D56 
A24-B4-C6-D56 
A69-B4-C6-D56 

215 A67-B4-C6-D56 
A39-B4-C6-D56 
A65-B4-C6-D56 
A66-B4-C6-D56 
A2-B5-C6-D56 

220 A3-B5-C6-D56 
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A9-B5-C6-D56 
A13-B5-C6-D56 
A24-B5-C6-D56 
A69-B5-C6-D56 
5 A67-B5-C6-D56 
A39-B5-C6-D56 
A65-B5-C6-D56 
A66-B5-C6-D56 
A2-B6-C6-D56 

10 A3-B6-C6-D56 
A9-B6-C6-D56 
A13-B6-C6-D56 
A24-B6-C6-D56 
A69-B6-C6-D56 

15 A67-B6-C6-D56 
A39-B6-C6-D56 
A65-B6-C6-D56 
A66-B6-C6-D56 
A2-B32-C6-D56 

20 A3-B32-C6-D56 
A9-B32-C6-D56 
A13-B32-C6-D56 
A24-B32-C6-D56 
A69-B32-C6-D56 

25 A67-B32-C6-D56 
A39-B32-C6-D56 
A65-B32-C6-D56 
A66-B32-C6-D56 
A2-B39-C6-D56 

30 A3-B39-C6-D56 
A9-B39-C6-D56 
A13-B39-C6-D56 
A24-B39-C6-D56 
A69-B39-C6-D56 

35 A67-B39-C6-D56 
A39-B39-C6-D56 
A65-B39-C6-D56 
A66-B39-C6-D56 
A2-B45-C6-D56 

40 A3-B45-C6-D56 
A9-B45-C6-D56 
A13-B45-C6-D56 
A24-B45-C6-D56 
A69-B45-C6-D56 

45 A67-B45-C6-D56 
A39-B45-C6-D56 
A65-B45-C6-D56 
A66-B45-C6-D56 
A2-B53-C6-D56 

50 A3-B53-C6-D56 
A9-B53-C6-D56 
A13-B53-C6-D56 
A24-B53-C6-D56 
A69-B53-C6-D56 

55 A67-B53-C6-D56 



A39-B53-C6-D56 
A65-B53-C6-D56 
A66-B53-C6-D56 
A2-B79-C6-D56 

60 A3-B79-C6-D56 
A9-B79-C6-D56 
A13-B79-C6-D56 
A24-B79-C6-D56 
A69-B79-C6-D56 

65 A67-B79-C6-D56 

A65-B79-C6-D56 
A66-B79-C6-D56 
A2-B80-C6-D56 

70 A3-B80-C6-D56 
A9-B80-C6-D56 
A13-B80-C6-D56 
A24-B80-C6-D56 
A69-B80-C6-D56 

75 A67-B80-C6-D56 
A39-B80-C6-D56 
A65-B80-C6-D56 
A66-B80-C6-D56 
A2-B85-C6-D56 

80 A3-B85-C6-D56 
A9-B85-C6-D56 
A13-B85-C6-D56 
A24-B85-C6-D56 
A69-B85-C6-D56 

85 A67-B85-C6-D56 
A39-B85-C6-D56 
A65-B85-C6-D56 
A66-B85-C6-D56 
A2-B86-C6-D56 

90 A3-B86-C6-D56 
A9-B86-C6-D56 
A13-B86-C6-D56 
A24-B86-C6-D56 
A69-B86-C6-D56 

95 A67-B86-C6-D56 
A39-B86-C6-D56 
A65-B86-C6-D56 
A66-B86-C6-D56 
A2-B87-C6-D56 
100 A3-B87-C6-D56 
A9-B87-C6-D56 
A13-B87-C6-D56 
A24-B87-C6-D56 
A69-B87-C6-D56 
105 A67-B87-C6-D56 
A39-B87-C6-D56 
A65-B87-C6-D56 
A66-B87-C6-D56 
A2-B89-C6-D56 
110 A3-B89-C6-D56 



A9-B89-C6-D56 
A13-B89-C6-D56 
A24-B89-£6-D56 
A69-B89-C6-D56 

115 A67-B89-C6-D56 
A39-B89-C6-D56 
A65-B89-C6-D56 
A66-B89-C6-D56 
A2-B92-C6-D56 

120 A3-B92-C6-D56 

A13-B92-C6-D56 
A24-B92-C6-D56 
A69-B92-C6-D56 

125 A67-B92-C6-D56 
A39-B92-C6-D56 
A65-B92-C6-D56 
A66-B92-C6-D56 
A2-B4-C7-D56 

130 A3-B4-C7-D56 
A9-B4-C7-D56 
A13-B4-C7-D56 
A24-B4-C7-D56 
A69-B4-C7-D56 

135 A67-B4-C7-D56 
A39-B4-C7-D56 
A65-B4-C7-D56 
A66-B4-C7-D56 
A2-B5-C7-D56 

140 A3-B5-C7-D56 
A9-B5-C7-D56 
A13-B5-C7-D56 
A24-B5-C7-D56 
A69-B5-C7-D56 

145 A67-B5-C7-D56 
A39-B5-C7-D56 
A65-B5-C7-D56 
A66-B5-C7-D56 
A2-B6-C7-D56 

150 A3-B6-C7-D56 
A9-B6-C7-D56 
A13-B6-C7-D56 
A24-B6-C7-D56 
A69-B6-C7-D56 

155 A67-B6-C7-D56 
A39-B6-C7-D56 
A65-B6-C7-D56 
A66-B6-C7-D56 
A2-B32-C7-D56 

160 A3-B32-C7-D56 
A9-B32-C7-D56 
A13-B32-C7-D56 
A24-B32-C7-D56 
A69-B32-C7-D56 

165 A67-B32-C7-D56 



A39-B32-C7-D56 
A65-B32-C7-D56 
A66-B32-C7-D56 
A2-B39-C7-D56 

170 A3-B39-C7-D56 
A9-B39-C7-D56 
A13-B39-C7-D56 
A24-B39-C7-D56 
A69-B39-C7-D56 

175 A67-B39-C7-D56 
A39-B33-C7-D56 
A65-B39-C7-D56 
A66-B39-C7-D56 
A2-B45-C7-D56 

180 A3-B45-C7-D56 
A9-B45-C7-D56 
A13-B45-C7-D56 
A24-B45-C7-D56 
A69-B45-C7-D56 

185 A67-B45-C7-D56 
A39-B45-C7-D56 
A65-B45-C7-D56 
A66-B45-C7-D56 
A2-B53-C7-D56 

190 A3-B53-C7-D56 
A9-B53-C7-D56 
A13-B53-C7-D56 
A24-B53-C7-D56 
A69-B53-C7-D56 

195 A67-B53-C7-D56 
A39-B53-C7-D56 
A65-B53-C7-D56 
A66-B53-C7-D56 
A2-B79-C7-D56 

200 A3-B79-C7-D56 
A9-B79-C7-D56 
A13-B79-C7-D56 
A24-B79-C7-D56 
A69-B79-C7-D56 

205 A67-B79-C7-D56 
A39-B79-C7-D56 
A65-B79-C7-D56 
A66-B79-C7-D56 
A2-B80-C7-D56 

210 A3-B80-C7-D56 
A9-B80-C7-D56 
A13-B80-C7-D56 
A24-B80-C7-D56 
A69-B80-C7-D56 

215 A67-B80-C7-D56 
A39-B80-C7-D56 
A65-B80-C7-D56 
A66-B80-C7-D56 
A2-B85-C7-D56 

220 A3-B85-C7-D56 
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A9-B85-C7-D56 
A13-B85-C7-D56 
A24-B85-C7-D56 
A69-B85-C7-D56 
5 A67-B85-C7-D56 
A39-B85-C7-D56 
A65-B85-C7-D56 
A66-B85-C7-D56 
A2-B86-C7-D56 

10 A3-B86-C7-D56 
A9-B86-C7-1356 
A13-B86-C7-D56 
A24-B86-C7-D56 
A69-B86-C7-D56 

15 A67-B86-C7-D56 
A39-B86-C7-D56 
A65-B86-C7-D56 
A66-B86-C7-D56 
A2-B87-C7-D56 

20 A3-B87-C7-D56 
A9-B87-C7-D56 
A13-B87-C7-D56 
A24-B87-C7-D56 
A69-B87-C7-D56 

25 A67-B87-C7-D56 
A39-B87-C7-D56 
A65-B87-C7-D56 
A66-B87-C7-D56 
A2-B89-C7-D56 

30 A3-B89-C7-D56 
A9-B89-C7-D56 
A13-B89-C7-D56 
A24-B89-C7-D56 
A69-B89-C7-D56 

35 A67-B89-C7-D56 
A39-B89-C7-D56 
A65-B89-C7-D56 
A66-B89-C7-D56 
A2-B92-C7-D56 

40 A3-B92-C7-D56 
A9-B92-C7-D56 
A13-B92-C7-D56 
A24-B92-C7-D56 
A69-B92-C7-D56 

45 A67-B92-C7-D56 
A39-B92-C7-D56 
A65-B92-C7-D56 
A66-B92-C7-D56 
A2-B4-C8-D56 

50 A3-B4-C8-D56 
A9-B4-C8-D56 
A13-B4-C8-D56 
A24-B4-C8-D56 
A69-B4-C8-D56 

55 A67-B4-C8-D56 



A39-B4-C8-D56 
A65-B4-C8-D56 
A66-B4-C8-D56 
A2-B5-C8-D56 

60 A3-B5-C8-D56 
A9-B5-C8-D56 
A13-B5-C8-D56 
A24-B5-C8-D56 
A69-B5-C8-D56 

65 A67-B5-C8-D56 
A39-B5-G8-£>56 
A65-B5-C8-D56 
A66-B5-C8-D56 
A2-B6-C8-D56 

70 A3-B6-C8-D56 
A9-B6-C8-D56 
A13-B6-C8-D56 
A24-B6-C8-D56 
A69-B6-C8-D56 

75 A67-B6-C8-D56 
A39-B6-C8-D56 
A65-B6-C8-D56 
A66-B6-C8-D56 
A2-B32-C8-D56 

80 A3-B32-C8-D56 
A9-B32-C8-D56 
A13-B32-C8-D56 
A24-B32-C8-D56 
A69-B32-C8-D56 

85 A67-B32-C8-D56 
A39-B32-C8-D56 
A65-B32-C8-D56 
A66-B32-C8-D56 
A2-B39-C8-D56 

90 A3-B39-C8-D56 
A9-B39-C8-D56 
A13-B39-C8-D56 
A24-B39-C8-D56 
A69-B39-C8-D56 

95 A67-B39-C8-D56 
A39-B39-C8-D56 
A65-B39-C8-D56 
A66-B39-C8-D56 
A2-B45-C8-D56 
100 A3-B45-C8-D56 
A9-B45-C8-D56 
A13-B45-C8-D56 
A24-B45-C8-D56 
A69-B45-C8-D56 
105 A67-B45-C8-D56 
A39-B45-C8-D56 
A65-B45-C8-D56 
A66-B45-C8-D56 
A2-B53-C8-D56 
110 A3-B53-C8-D56 



A9-B53-C8-D56 
A13-B53-C8-D56 
A24-B53-C8-D56 
A69-B53-C8-D56 

115 A67-B53-C8-D56 
A39-B53-C8-D56 
A65-B53-C8-D56 
A66-B53-C8-D56 
A2-B79-C8-D56 

120 A3-B79-C8-D56 
A9-B79-C8-D56 
A13-B79-C8-D56 
A24-B79-C8-D56 
A69-B79-C8-D56 

125 A67-B79-C8-D56 
A39-B79-C8-D56 
A65-B79-C8-D56 
A66-B79-C8-D56 
A2-B80-C8-D56 

130 A3-B80-C8-D56 
A9-B80-C8-D56 
A13-B80-C8-D56 
A24-B80-C8-D56 
A69-380-C8-D56 

135 A67-B80-C8-D56 
A39-B80-C8-D56 
A65-B80-C8-D56 
A66-B80-C8-D56 
A2-B85-C8-D56 

140 A3-B85-C8-D56 
A9-B85-C8-D56 
A13-B85-C8-D56 
A24-B85-C8-D56 
A69-B85-C8-D56 

145 A67-B85-C8-D56 
A39-B85-C8-D56 
A65-B85-C8-D56 
A66-B85-C8-D56 
A2-B86-C8-D56 

150 A3-B86-C8-D56 
A9-B86-C8-D56 
A13-B86-C8-D56 
A24-B86-C8-D56 
A69-B86-C8-D56 

155 A67-B86-C8-D56 
A39-B86-C8-D56 
A65-B86-C8-D56 
A66-B86-C8-D56 
A2-B87-C8-D56 

160 A3-B87-C8-D56 
A9-B87-C8-D56 
A13-B87-C8-D56 
A24-B87-C8-D56 
A69-B87-C8-D56 

165 A67-B87-C8-D56 



A39-B87-C8-D56 
A65-B87-C8-D56 
A66-B87-C8-D56 
A2-B89-C8-D56 

170 A3-B89-C8-D56 
A9-B89-C8-D56 
A13-B89-C8-D56 
A24-B89-C8-D56 
A69-B89-C8-D56 

175 A67-B89-C8-D56 
A39-B89-CS-D56 
A65-B89-C8-D56 
A66-B89-C8-D56 
A2-B92-C8-D56 

180 A3-B92-C8-D56 
A9-B92-C8-D56 
A13-B92-C8-D56 
A24-B92-C8-D56 
A69-B92-C8-D56 

185 A67-B92-C8-D56 
A39-B92-C8-D56 
A65-B92-C8-D56 
A66-B92-C8-D56 
A2-B4-C9-D56 

190 A3-B4-C9-D56 
A9-B4-C9-D56 
A13-B4-C9-D56 
A24-B4-C9-D56 
A69-B4-C9-D56 

195 A67-B4-C9-D56 
A39-B4-C9-D56 
A65-B4-C9-D56 
A66-B4-C9-D56 
A2-B5-C9-D56 

200 A3-B5-C9-D56 
A9-B5-C9-D56 
A13-B5-C9-D56 
A24-B5-C9-D56 
A69-B5-C9-D56 

205 A67^B5-C9-D56 
A39-B5-C9-D56 
A65-B5-C9-D56 
A66-B5-C9-D56 
A2-B6-C9-D56 

210 A3-B6-C9-D56 
A9-B6-C9-D56 
A13-B6-C9-D56 
A24-B6-C9-D56 
A69-B6-C9-D56 

215 A67-B6-C9-D56 
A39-B6-C9-D56 
A65-B6-C9-D56 
A66-B6-C9-D56 
A2-B32-C9-D56 

220 A3-B32-C9-D56 
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A9-B32-C9-D56 
A13-B32-C9-D56 
A24-B32-C9-D56 
A69-B32-C9-D56 
5 A67-B32-C9-D56 
A39-B32-C9-D56 
A65-B32-C9-D56 
A66-B32-C9-D56 
A2-B39-C9-D56 

10 A3-B39-C9-D56 
A9-E39-C9-D5S 
A13-B39-C9-D56 
A24-B39-C9-D56 
A69-B39-C9-D56 

15 A67-B39-C9-D56 
A39-B39-C9-D56 
A65-B39-C9-D56 
A66-B39-C9-D56 
A2-B45-C9-D56 

20 A3-B45-C9-D56 
A9-B45-C9-D56 
A13-B45-C9-D56 
A24-B45-C9-D56 
A69-B45-C9-D56 

25 A67-B45-C9-D56 
A39-B45-C9-D56 
A65-B45-C9-D56 
A66-B45-C9-D56 
A2-B53-C9-D56 

30 A3-B53-C9-D56 
A9-B53-C9-D56 
A13-B53-C9-D56 
A24-B53-C9-D56 
A69-B53-C9-D56 

35 A67-B53-C9-D56 
A39-B53-C9-D56 
A65-B53-C9-D56 
A66-B53-C9-D56 
A2-B79-C9-D56 

40 A3-B79-C9-D56 
A9-B79-C9-D56 
A13-B79-C9-D56 
A24-B79-C9-D56 
A69-B79-C9-D56 

45 A67-B79-C9-D56 
A39-B79-C9-D56 
A65-B79-C9-D56 
A66-B79-C9-D56 
A2-B80-C9-D56 

50 A3-B80-C9-D56 
A9-B80-C9-D56 
A13-B80-C9-D56 
A24-B80-C9-D56 
A69-B80-C9-D56 

55 A67-B80-C9-D56 



A39-B80-C9-D56 
A65-B80-C9-D56 
A66-B80-C9-D56 
A2-B85-C9-D56 

60 A3-B85-C9-D56 
A9-B85-C9-D56 
A13-B85-C9-D56 
A24-B85-C9-D56 
A69-B85-C9-D56 

65 A67-B85-C9-D56 
A39-B85-C9-D5t; 
A65-B85-C9-D56 
A66-B85-C9-D56 
A2-B86-C9-D56 

70 A3-B86-C9-D56 
A9-B86-C9-D56 
A13-B86-C9-D56 
A24-B86^C9-D56 
A69-B86-C9-D56 

75 A67-B86-C9-D56 
A39-B86-C9-D56 
A65-B86-C9-D56 
A66-B86-C9-D56 
A2-B87-C9-D56 

80 A3-B87-C9-D56 
A9-B87-C9-D56 
A13-B87-C9-D56 
A24-B87-C9-D56 
A69-B87-C9-D56 

85 A67-B87-C9-D56 
A39-B87-C9-D56 
A65-B87-C9-D56 
A66-B87-C9-D56 
A2-B89-C9-D56 

90 A3-B89-C9-D56 
A9-B89-C9-D56 
A13-B89-C9-D56 
A24-B89-C9-D56 
A69-B89-C9-D56 

95 A67-B89-C9-D56 
A39-B89-C9-D56 
A65-B89-C9-D56 
A66-B89-C9-D56 
A2-B92-C9-D56 
100 A3-B92-C9-D56 
A9-B92-C9-D56 
A13-B92-C9-D56 
A24-B92-C9-D56 
A69-B92-C9-D56 
105 A67-B92-C9-D56 
A39-B92-C9-D56 
A65-B92-C9-D56 
A66-B92-C9-D56 
A2-B4-C10-D56 
110 A3-B4-C10-D56 



A9-B4-C1G-D56 
A13-B4-C10-D56 
A24-B4-C10-D56 
A69-B4-C10-D56 

115 A67-B4-C10-D56 
A39-B4-C10-D56 
A65-B4-C10-D56 
A66-B4-C10-D56 
A2-B5-C10-D56 

120 A3-B5-C10-D56 
A9-B5-C1G-D56 
A13-B5-C10-D56 
A24-B5-C10-D56 
A69-B5-C10-D56 

125 A67-B5-C10-D56 
A39-B5-C10-D56 
A65-B5-C10-D56 
A66-B5-C10-D56 
A2-B6-C10-D56 

130 A3-B6-C10-D56 
A9-B6-C10-D56 
A13-B6-C10-D56 
A24-B6-C10-D56 
A69-B6-C10-D56 

135 A67-B6-C10-D56 
A39-B6-C10-D56 
A65-B6-C10-D56 
A66-B6-C10-D56 
A2-B32-C10-D56 

140 A3-B32-C10-D56 
A9-B32-C10-D56 
A13-B32-C10-D56 
A24-B32-C10-D56 
A69-B32-C10-D56 

145 A67-B32-C10-D56 
A39-B32-C10-D56 
A65-B32-C10-D56 
A66-B32-C10-D56 
A2-B39-C10-D56 

150 A3-B39-C10-D56 
A9-B39-C10-D56 
A13-B39-C10-D56 
A24-B39-C10-D56 
A69-B39-C10-D56 

155 A67-B39-C10-D56 
A39-B39-C10-D56 
A65-B39-C10-D56 
A66-B39-C10-D56 
A2-B45-C10-D56 

160 A3-B45-C10-D56 
A9-B45-C10-D56 
A13-B45-C10-D56 
A24-B45-C10-D56 
A69-B45-C10-D56 

165 A67-B45-C10-D56 



A39-B45-C10-D56 
A65-B45-C10-D56 
A66-B45-C10-D56 
A2-B53-C10-D56 

170 A3-B53-C10-D56 
A9-B53-C10-D56 
A13-B53-C10-D56 
A24-B53-C10-D56 
A69-B53-C10-D56 

175 A67-B53-C10-D56 
A39-B53-CIO-D56 
A65-B53-C10-D56 
A66-B53-C10-D56 
A2-B79-C10-D56 

180 A3-B79-C10-D56 
A9-B79-C10-D56 
A13-B79-C10-D56 
A24-B79-C10-D56 
A69-B79-C10-D56 

185 A67-B79-C10-D56 
A39-B79-C10-D56 
A65-B79-C10-D56 
A66-B79-C10-D56 
A2-B80-C10-D56 

190 A3-B80-C10-D56 
A9-B80-C10-D56 
A13-B80-C10-D56 
A24-B80-C10-D56 
A69-B80-C10-D56 

195 A67-B80-C10-D56 
A39-B80-C10-D56 
A65-B80-C10-D56 
A66-B80-C10-D56 
A2-B85-C10-D56 

200 A3-B85-C10-D56 
A9-B85-C10-D56 
A13-B85-C10-D56 
A24-B85-C10-D56 
A69-B85-C10-D56 

205 A67-B85-C10-D56 
A39-B85-C10-D56 
A65-B85-C10-D56 
A66-B85-C10-D56 
A2-B86-C10-D56 

210 A3-B86-C10-D56 
A9-B86-C10-D56 
A13-B86-C10-D56 
A24-B86-C10-D56 
A69-B86-C10-D56 

215 A67-B86-C10-D56 
A39-B86-C10-D56 
A65-B86-C10-D56 
A66-B86-C10-D56 
A2-B87-C10-D56 

220 A3-B87-C10-D56 
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A9-B87-C10-D56 
A13-B87-C10-D56 
A24-B87-C10-D56 
A69-B87-C10-D56 
5 A67-B87-C10-D56 
A39-B87-C10-D56 
A65-B87-C10-D56 
A66-B87-C10-D56 
A2-B89-C10-D56 

10 A3-B89-C10-D56 
A9-B89-C.1.0-D56 
A13-B89-C10-D56 
A24-B89-C10-D56 
A69-B89-C10-D56 

15 A67-B89-C10-D56 
A39-B89-C10-D56 
A65-B89-C10-D56 
A66-B89-C10-D56 
A2-B92-C10-D56 

20 A3-B92-C10-D56 
A9-B92-C10-D56 
A13-B92-C10-D56 
A24-B92-C10-D56 
A69-B92-C10-D56 

25 A67-B92-C10-D56 
A39-B92-C10-D56 
A65-B92-C10-D56 
A66-B92-C10-D56 
A2-B4-C11-D56 

30 A3-B4-C11-D56 
A9-B4-C11-D56 
A13-B4-C11-D56 
A24-B4-C11-D56 
A69-B4-C11-D56 

35 A67-B4-C11-D56 
A39-B4-C11-D56 
A65-B4-C11-D56 
A66-B4-C11-D56 
A2-B5-C11-D56 

40 A3-B5-C11-D56 
A9-B5-C11-D56 
A13-B5-C11-D56 
A24-B5-C11-D56 
A69-B5-C11-D56 

45 A67-B5-C11-D56 
A39-B5-C11-D56 
A65-B5-C11-D56 
A66-B5-C11-D56 
A2-B6-C11-D56 

50 A3-B6-C11-D56 
A9-B6-C11-D56 
A13-B6-C11-D56 
A24-B6-C11-D56 
A69-B6-C11-D56 

55 A67-B6-C11-D56 



A39-B6-C11-D56 
A65-B6-C11-D56 
A66-B6-C11-D56 
A2-B32-C11-D56 

60 A3-B32-C11-D56 
A9-B32-C11-D56 
A13-B32-C11-D56 
A24-B32-C11-D56 
A69-B32-C11-D56 

65 A67-B32-C11-D56 
A39-B32-C11-D56 
A65-B32-C11-D56 
A66-B32-C11-D56 
A2-B39-C11-D56 

70 A3-B39-C11-D56 
A9-B39-C11-D56 
A13-B39-C11-D56 
A24-B39-C11-D56 
A69-B39-C11-D56 

75 A67-B39-C11-D56 
A39-B39-CU-D56 
A65-B39-C11-D56 
A66-B39-C11-D56 
A2-B45-C11-D56 

80 A3-B45-C11-D56 
A9-B45-C11-D56 
A13-B45-C11-D56 
A24-B45-C11-D56 
A69-B45-C11-D56 

85 A67-B45-C11-D56 
A39-B45-C11-D56 
A65-B45-C11-D56 
A66-B45-C11-D56 
A2-B53-C11-D56 

90 A3-B53-C11-D56 
A9-B53-C11-D56 
A13-B53-C11-D56 
A24-B53-C11-D56 
A69-B53-C11-D56 

95 A67-B53-C11-D56 
A39-B53-C11-D56 
A65-B53-C11-D56 
A66-B53-C11-D56 
A2-B79-C11-D56 
100 A3-B79-C11-D56 
A9-B79-C11-D56 
A13-B79-C11-D56 
A24-B79-C11-D56 
A69-B79-C11-D56 
105 A67-B79-C11-D56 
A39-B79-CU-D56 
A65-B79-C11-D56 
A66-B79-C11-D56 
A2-B80-C11-D56 
110 A3-B80-C11-D56 



A9-B80-C11-D56 
A13-B80-C11-D56 
A24-B80-C11-D56 
A69-B80-C11-D56 

115 A67-B80-C11-D56 
A39-B80-C11-D56 
A65-B80-C11-D56 
A66-B80-C11-D56 
A2-B85-C11-D56 

120 A3-B85-C11-D56 
A9-B85-C1-1-D56 
A13-B85-C11-D56 
A24-B85-C11-D56 
A69-B85-C11-D56 

125 A67-B85-C11-D56 
A39-B85-C11-D56 
A65-B85-CU-D56 
A66-B85-C11-D56 
A2-B86-C11-D56 

130 A3-B86-C11-D56 
A9-B86-C11-D56 
A13-B86-C11-D56 
A24-B86-C11-D56 
A69-B86-C11-D56 

135 A67-B86-C11-D56 
A39-B86-C11-D56 
A65-B86-C11-D56 
A66-B86-C11-D56 
A2-B87-C11-D56 

140 A3-B87-C11-D56 
A9-B87-C11-D56 
A13-B87-C11-D56 
A24-B87-C11-D56 
A69-B87-C11-D56 

145 A67-B87-C11-D56 
A39-B87-C11-D56 
A65-B87-C11-D56 
A66-B87-C11-D56 
A2-B89-C11-D56 

150 A3-B89-C11-D56 
A9-B89-C11-D56 
A13-B89-C11-D56 
A24-B89-C11-D56 
A69-B89-C11-D56 

155 A67-B89-C11-D56 
A39-B89-C11-D56 
A65-B89-C11-D56 
A66-B89-C11-D56 
A2-B92-C11-D56 

160 A3-B92-C11-D56 
A9-B92-C11-D56 
A13-B92-C11-D56 
A24-B92-C11-D56 
A69-B92-C11-D56 

165 A67-B92-C11-D56 



A39-B92-C11-D56 
A65-B92-C11-D56 
A66-B92-C11-D56 
A2-B4-C12-D56 

170 A3-B4-C12-D56 
A9-B4-C12-D56 
A13-B4-C12-D56 
A24-B4-C12-D56 
A69-B4-C12-D56 

175 A67-B4-C12-D56 
A39-B4-C12-D56 
A65-B4-C12-D56 
A66-B4-C12-D56 
A2-B5-C12-D56 

180 A3-B5-C12-D56 
A9-B5-C12-D56 
A13-B5-C12-D56 
A24-B5-C12-D56 
A69-B5-C12-D56 

185 A67-B5-C12-D56 
A39-B5-C12-D56 
A65-B5-C12-D56 
A6&-B5-C12-D56 
A2-B6-C12-D56 

190 A3-B6-C12-D56 
A9-B6-C12^D56 
A13-B6-C12-D56 
A24-B6-C12-D56 
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190 



Thus, for example, in table 6 the compound denoted as A2-B4-C6-D8 is the 
product of the combination of group A2 in Table 1 and B4 in Table 2 and C6 in Table 3 
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and D8 in Table 4, namely N-[(Sy l-(l-benzylcarbamoyl-methanoyl)-propyl]-4-morpholin- 
4-yl^oxcH2-benzylsidfonylmethyl-butyrainide: 



5 Particular compounds of the invention are: 
3-biphenyl-3-yl-AT-cyanome^ 
3-biphenyl^yl-AteyanomethyW^ 

3- (3-bromo-phenyl)-JV-cyanomethyl-2-te^ 
iV-cyanomethyl-3-(3-cyano-benzyk^ 

10 N-cy anomethyl-2- [2-1,1 -difluoro-methoxy )-benzy Isulfanylmethyl] -3 -benzylsulf anyl- 

propionamide; 

N-cyanomethyl-3-(2-trifto^^ 

benzylsulfanylmethyl)-propionamide; 

JV-cyanomethyl-3-isobutylsidfanyl^ 
15 Af-cyanomethyl-4-phenylsulfan^ 

N-cyanomethyl-3-[2-(l , 1 -difluoro-methoxy)-benzylsulf anyl] -2-[2~(l , 1 -difluoro-methoxy)- 

benzylsulfanylmethyl]-propionamide; 

34)enzylsulfanyl-2-benzylsulfanylmetty^ 

N-cyanometliyl-2-[2-14-difluoro-methoxy)-benzylsulfonylmethyl]-3-te 
20 propionamide; 

N-cyanomethyl-3-(2-trifluoromethyl^ 
benzylsulfonylmethyl)-propionamide; 

4- benzenesulfonyl-2-(24>enzenesulfon^ 
]V-cyanomethyl-3-[2-(UKlifluo^ 

25 benzylsulfonylmethyl]-propionamide; 
iV-cyanomethyl-3-benzylsulfonyl-2-^^ 




CH 3 
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JV^yanomethyl-3-(2-met^ 
propionamide; 

W-cyanomethyl-3-(2-meth^^ 
propionamide; 
5 3-biphenyl-3-yl-AT-cyanomethyl-2-[2-(l^^ 
propionamide; 

(3'-{ 2-(cyanomethyl^^bamoyl)^ 
biphenyl-4-yl)-carbamic acid ethyl ester; 
A^cyanomethyl-2-[2<l,l-difluorcH^ 
10 methylsulfonylamino-biphenyl-3-yl)-propionamide; 

3- (3-bromo-phenyl)-AT-cyanomethyl-2-[2-(l , 1 -difluoro-methoxy)-phenyl- 
methylsulfonylmethyl]-propionamide; 

N-cyanomethyl-2-((E)-3-phenyl-aUyl)-3-benzylsulfonyl-propionamide 
A^yanomethyl-3-benzylsulfonyl-2-(3-phenyl-propyl)-propionamide; 
15 A4(SH-(l-Benzooxazol-2-yl-meto 
benzylsulfonylmethyl-propionamide; 

A^-[(S)-lKl-Benzooxazol-2-yl-methanoyl)-butyl]-3-(2-trifluorome 
(2-trifluoromethyl-benzylsiilfonylmethyl)-propionamide; 

AT^(SH Kl-BenzcrcxazoW-yl-methano^^ . 
20 methoxy-benzenesulfonyl)-ethyl]-butyramide; 

4- Benzenesulfonyl-2-(2-benzenesd^^ 
butyl]-butyramide; 

(R)-jV-[(S)4-(l-benzooxazol-2-yl-meth^^ 
benzylsulfonyl-propionamide; 
25 AM(S)-l-(l-benzothiazol-2-yl-methanoyl^ 
benzylsulfonylmethyl-butyramide; 
A^[(S)-l-(l-benzooxazol-2-yl-methanoy^ 
propionamide; 

N-[(S)-l-(l-Benzooxazol-2-yl-methanoyl)-butyl]-3-isobutylsulfanyl-2- 
30 isobutylsulfanylmethyl-propionamide; 
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AK(SH-(l-benzooxazol-2-yl-methan^ 
propionamide; 

A^[(S)-l-(l-benzooxazol-2-yl-methan^^ 
ethyl)-butyramide; 

5 N-[(S)- 1 -( 1 -benzooxazol-2-yl-methanoyI)-propyl]-4-morpholin-4-yl-4-oxo-2- 
benzylsulfonylmethyl-butyramide; 
i\H(S)-l-(l-Benzooxazol-2-yl-meth^^^ 
benzylsulfonylmethyl-butyramide; 
4-Morpholin^yl^xo-2-benzylsulfonylmethyl-^ 
1 0 5-yl)-methanoyl]-propyl } -butyramide; 
N-[(S)-l-(l-Benzooxazol-2-yl-metha^ 
benzylsiilfonylmethyl]-3-benzylsulfonyl-propionainide; 
4-MorphoUn^yl^oxo-^-[l-(2-oxo-2-phenyl-acetyl)-pentyl]-^ 
butyramide; 

15 Af-( 1 , 1 -Dimethyl-2<>xazolo[4,5-b]pyridin-2-y^ 

benzylsulfonylmethyl-butyramide; 

i\KM5-Ethyl-[13»4]oxacfiazole-2-caA^^ 

benzylsiilfonylmethyl-butyramide; 

i\^[l-(5-E%I-[l,3^]oxadiazole-2-carbo^ 
20 piperidin-1 -yl-butyramide; 

N-[l -(5-Ethyl-[ 1 ,3 ,43oxadiazole-2^arbonyl)-butyl]^oxo-2-benzylsulfonyl-methyl-4- 

pyrroUcUn-l-yl-butyramide; 

jV-[H5-Methoxymethyl-[13,4]oxadiazo^ 

benzylsulfonylmethyl-butyramide; 
25 AT-[l-(5-Methoxymethyl-[l,3,4]oxadiazole-2-carbonyl)-propyl]-4-oxo-2- 

benzylsulfonylmethyl-4-piperidin-l-yl-butyramide; 

A41-(5-Methoxymethyl-[13^ 

benzylsulfonylmethyM-pyrrolidin-l-yl-butyramide; 

4-MoiphoUn^-yI^oxo-2-benzylsuto^ 
30 carbonyl)-propyl]-butyramide; 
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4-Oxo-2-benzylsulfonylme^ 

piperidin- 1-yl-butyramide; 

4-Oxo-2-benzylsulfonylmethyl-N-^ 

pynolidin-l-yl-butyramide; 
5 4-MorpholiD-4-yl-JSKl-(oxazolo^ 

benzylsulfonylmethyl-butyramide; 

7V-[l-(Oxazolo[4,5-b]pyridine-2-carbo 

piperidin-l-yl-butyramide; 

iV-[l-(Oxazolo[4,5-b]pyridine-2-caft^ 
10 pynolidin-l-yl-butyramide; 

4-Morpholin^yl-4-oxo-2-bei^ 

carbonyl)-propyl]-butyramide; 

4-Oxo-2-benzylsulfonylmethyl-^ 

carbonyl)-propyl]-butyramide; 
15 4-Oxo-2-benzylsirifonylme%^ 

propyl]-4-pyrrolidin-l-yl-butyramide; 

4-Mc>rpholin-4-yl-4-oxo-2-benzylsulfonylmethy^ 

carbonyl)-propyl]-butyramide; 

JV-[l-(Benzooxazole-2-carbonyl)-^^ 
20 butyramide; 

N-[l-(Beiizooxazole-2-carbonyl)-propyU 

butyramide; 

iV-[l-(Benzooxazole-2-carbonyl)-propyl>^ 
butyramide; 
25 2-Cyclohexylmethyl-4-moipholin-^^ 
4-oxo-butyramide; 
2-tyclohexylme%l-N-[l-(5-ethyH^ 
4-oxo-butyramide; 

iV-(2-Benzooxazol-2-yl-l-methoxymethyl-2-oxo-ethyl)-2-(2-difluoro^ 
30 benzylsulfonylmethyl)-4-morpholin-4-yl-4-oxo-butyranu 
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iV-[l-(Benzooxazole-2-c^bonyty^ 
butyramide; 

2-(2-Cyclohexyl-ethyl)^mo 

propyl] -4-oxo-butyramide; 
5 2-(2-Cyclohexyl^thyl)^moipholi^ 

carbonyl)-propyl]-butyramide; 

2<2-Difluoromethoxy-benzylsidfo^ 

[l,3>4]oxadiazole-2-carbonyl)-propyl]-butyramide; 

2<2-Difluoromethoxy-benzylsu^ 
10 butyl]^morphoUn^yl^oxo-butyramide; 

iV-[l-(Benzooxazole-2^arbonyl>propyl]-2-(2-difluoromethoxy-benz^ 

morpholin-4-yl-4-oxo-butyramide; 

2-(2-Morpholin-4-yl-2-oxo-ethyl)-5-phenyl-pentanoic acid, 

1- (benzooxazole-2-carbonyl)-propyI]-amide; 
15 (R)-2-Cyclohexylmethyl^mo^ 

carbonyl)-propyl]-butyramide; 

2- (2-Moipholin-4-yl-2-oxo-ethyl)-5-phenyl-pentanoicacid, 
(S)-l-(5-phenyl-[l,2,4]oxadiazole-3-carbonyl)-propyl]-amide; 
4-Morpholin-4-yI-4-oxo-2-be^ 

20 carbonyl)-propyl]-butyramide; 

(R)-2<tyclohexylmethyl^morpto^^ 
carbonyl)-propyl]-butyramide; 

4-Morpholin^yl-N-[l-(oxazole-2-carbonyl)-3-phenyl-propyl]^oxo-2- 
benzylsulfonylmethyl-butyramide; 
25 N-(l , 1 -Dimethyl-2-oxazol-2-yl-2-oxo-ethyl)^morpholin^yl-4-oxo-2- 
benzylsulfonylmethyl-butyramide; 

N^Isopropyl-iV-l-[l-(oxazole-2-carbonyl)-3-phenyl-propyl]-2-beiizylsd 
succinamide; 

2K2-Difluoromethoxy-benzylsu^^ 
30 carbonyl)-3-phenyl-propyl]-4-oxo-butyramide; 
2-(2-Methyl-propane4-sulfonylme%^ 
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phenyl-propyl]-4-oxobutyramide; 

2-Cydopropylmethylsulfonylmetty^^ 

phenyl-propyl]-4-oxo-butyramide; 

AT-[l-(Ben20oxazole-2-carbonyl)-butyl]-2-benzylsulfonyl-3-(tetrahydro-p 
5 yIoxymethyI)-propionamide; 

iV-[l-(Benzooxazole-2-carbonyl)-butyl]-3^thanesulfonyl-2-(tetrahy 
yloxymethyl)-propionamide; 
JV-(l-Benzenesulfonyl-3-oxo-aze^ 
morpholin-4-yl-4-oxo-butyramide; 
10 2-Cyclopropylmethylsulfonylmethyl-N-{(S)-l-[(R)^ 
yl)-methyl]-propyl}^morphoUn^yl-4K>xo-butyramide; 
Ar-{(S)4-[(R)-hydroxyK3-phenyl4,2,4-oxadiazol-5-yl)-methyl] 
propane-l-sulfonylmethyl)^moipto^ 

2-(2-Moipholin-4-yl-2-oxo-ethyl>5-phenyl-pentanoic acid {(S)-l-[(R)-hydroxy-(3-phenyl- 
15 , l,2,4-oxadiazol-5-yl)-methyl]-propyl}-aniide; 

2-Cyclopropylmethylsulfonylmethyl4-morpholm 

oxadiazole-5-carbonyl>propyl]-butyramide; 

2-(2-methyl-propane-l-sulfon^^ 

oxadiazole"5-carbonyl)-propyl]-butyramide; 
20 2-(2-Morpholin-4-yl-2-oxo-ethyl)-5-phenyl-pentanoic acid, 

(S)-l-(3-phenyH,2,4-oxadiazole-5-carbonyl)-propyl}-amide; 

N-[(l S)- 1 -(Benzooxazol-2-yl-hydroxy-methyl^ 

cyclopropylmethylsulfonylmet^ 

(R)-2-((S)-l-Hydroxy-2-morphofo^ 
25 1 -(benzoxazole-2-carbonyl)-propyl] -amide; 

(R)-5-(2-Difluoromethoxy-phenyl)^ 

pentanoic acid, l-(benzoxazole-2-carbonyl)-propyl]-amide; 

4-MorphoUn^yl-N-[l-(oxazole-2K;^ 

-butyramide; 
30 iH(S)-H(E)-2-benzenesul^^^ 

propionamide 
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AH3-benzenesulfonyl- ^ 
propionamide; 

iV L (3-benzenesulfonylamino-2-oxo-propyl)^morpholin^yl-4-oxo-2- 
benzylsulfonylmethyl-butyramide; 
5 (S)-2,2-difluoro-4-(4-morphota^ 
oxo-hexanoic acid dimethylamide; 

iV-[(S)-l-(l-Beiizylcarbamoyl-methanoyl)-propyl]-3-benzylsulfonyl-2- 
benzylsulfonylmethyl-propionamide; 
jV-[(S)-l-(l-Benzylcarbamoyl-methanoy^ 
10 benzylsulfonylmethyl-butyramide; 

3- Hydroxy-4-(4-morpholin-4-yl-^^^ 
carboxylic acid tert-butyl ester; 

4- (2-Cyclopropylmethylsulf^ 
azepane-l-carboxylic acid tert-butyl ester, 

15 3-Hydroxy-4-[2-(2-methyl-propan^ 

butyrylamino]-azepane-l-carboxylic acid tert-butyl ester; 

4-(4-Morpholin^yl-4-oxo-2-te 1 - 

carboxylic acid tert-butyl ester; 
4-(2-Cyclopropylmethylsulfony 
20 azepane- 1 -carboxylic acid tert-butyl ester, 
4-[2-(2-Methyl-propane-l-sulfon^ 
azepane-l-carboxylic acid tert-butyl ester; 

W-(l-Benzenesulfonyl-3-oxo-azepan-4-yl)^morpholin-^yl-4-oxo-2- 
benzylsulfonylmethyl-butyramide; 
25 i\Kl-Benzenesulfonyi-3-oxo-azepan-^ 
morpholin-4-yl-4-oxo-butyramide; 

3- (4-Morphotin-4-yl-4-oxo-2-benzyls^^ 
carboxylic acid tert-butyl ester; 

4- (4-MorphoUn-4-yl-4-oxo-2-benzylsulfonylmethyl-butyr^ 
30 carboxylic acid benzyl ester; 

acetic acid (2S,3S)-3-(4-morpholin-4-yl^ 
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oxo-azetidin-2-yI ester;and their corresponding N-oxides, and their prodrugs, and their 
protected derivatives, individual isomers and mixtures of isomers thereof; and the 
pharmaceutically acceptable salts and solvates (e.g. hydrates) of such compounds and their 
N-oxides and their prodrugs, and their protected derivatives, individual isomers and 
5 mixtures of isomers thereof. 

Preferred compounds of the invention are:- 

AT-[(S)-l-(l-benzooxazol-2-yl-me 
10 propionamide (compound denoted as A64-B4-C11-D6), (Compound 1); 
i\H(S)4~(l-benzooxazol-2-yl-methano 

(2-trifluoromethyl-benzylsulfonylmethyl)-propionamide, (compound denoted as 
A69-B32-C11-D6), (Compound 2); 

iV L [(S>l-(l-benzooxazol-2-yl-methanoyl)-pentyl]-4-(2-methoxy-benK 
15 methoxy-benzenesulfonyl)-ethyl]-butyramide, (compound denoted as A64-B85-C1 1-D6), 
(Compound 3); 

4~benzenesulfonyl-2-(2-benzenesulfo^ 

butyl]-butyramide, (compound denoted as A4-B6-C11-D6), (Compound 4); 
(R)-AH(SH-(14>enzooxazol-2-yl-^^ 
20 benzylsulfonyl-propionamide, (Compound 5) ; 

iV-[(S)-l-(l-benzooxazol-2-yl-methanoyl)-butyl]-3-isobutylsulfanyl-2- 
isobutylsulfanylmethyl-propionamide, (compound denoted as A68-B79-C11-D6), 
(Compound 8); 

A4(SH-(l-benzooxazol-2-yl-methanoyl)-^ 
25 propionamide, (compound denoted as A64-B85-C1 1-D6), (Compound 9); 

JV-[(S)-Hl-benzcK>xazol-2^^ 

ethyl)-butyramide, (compound denoted as A70-B80-C6-D6), (Compound 10); 
jV-cyanomethyl-2-[2-(l , 1 -difluoro-methoxy)-benzylsulfonylmethyl] -4-morpholin-4-yl-4- 
oxo-butyramide, (compound denoted as A2-B39-C1-D1), (Compound 25); 
30 N- [(S ) - 1 - ( 1 -benzooxazol-2-y l-methanoyl)-propyl] -4-morpholin-4-yl-4-oxo-2- 

benzylsulfonyhnethyl-butyramide, (compound denoted as A2-B4-C6-D6), (Compound 29); 
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N-[(S)~ 1 -(1 -benzooxazol-2-^^ 

beiizylsulfonylniethyl-butyrainide, (compound denoted as A2-B4-C9-D6), (Confound 30); 
AT-[(S)-1 -(1 -benzylcarbamoyl-methanoyl>propyl]^moipholin-4-yl-4-oxo-2- 
benzylsulfonylmethyl-butyramide, (compound denoted as A2-B4-C6-D8), (Compound 32); 
5 AT-[(S)-l-((E)-2-benzenesuIfo^^ 

propionamide, (compound denoted as A13-B4-C9-D7), (Compound 38); 
N-(3-Benzenesulfonyl-l-phenethyl-aUyty 

propionamide, (compound denoted as A13-B4-C10-D7), (Compound 39) ; 
iV^yanomethyl-3-(3-cyano-benzylsi^ 
10 (compound denoted as A89-B4-C1-D1), (Compound 40); 

4- morpholin^yl-4-oxo-2-benzylsdfo^ 

5- yl)-methanoyl]-propyl}-butyramide, (compound denoted as A2-B4-C6-D10), 
(Compound 41); 

N-cyanomethyl-2-[2-l J-difluoro-me 
15 propionamide, (compound denoted as A13-B39-C1-D1), (Compound 48); 
i\teyanomethyl-3-[2^1,lKiiflu(^ 

benzylsulfonylmethyl]-propionamide, (compound denoted as A5-B39-C1-D1), (Compound 
51); 

iV-[(S)-l-(l-benzylcarbamoyl-methanoyl)-propyl]-3-benzylsulfonyl-2- 
20 benzylsulfonylmethyl-propionamide, (compound denoted as A13-B4-C6-D8X (Compound 
53); 

iV-[(S)-l-(l-bei3£CK)xazol-2-yl-methano 

benzylsulfonylmethyl]-3-benzylsulfonyl-propionamide, (compound denoted as A13-B39- 
C11-D6), (Compound 54); 
25 acetic acid (2S,3S)-3K4-morphohn4-yl-4-oxo-2-benzyk 

oxo-azetidin-2-yl ester, (compound denoted as A2-B4-E4), (Compound 58); 
iV-cyanomethyl-3-(2-methyl-tMa^ 

propionamide, (compound denoted as A114-B4-C1-D1), (Compound 59); 

and the N-oxide derivatives, prodrug derivatives, protected derivatives, individual 
30 stereoisomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts 
and solvates (e.g. hydrates) of such compounds and the N-oxide derivatives, prodrug 
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derivatives, protected derivatives, individual isomers and mixtures of isomers thereof. 

Especially preferred compounds of the invention are:- 
N-[(S)-l-(l-benzooxazol-2-yl-methan^ 
5 propionamide (compound denoted as A64-B4-C1 1-D6), (Compound 1); 
4-benzenesutfonyl-2«(2-benzenesd 

butyl]-butyramide, (compound denoted as A4-B6-C1 1-D6), (Compound 4); 
jV-[(S)-l-(l-benzooxazol-2-yl-meth^ 

ben2ylsqlfonylmethyl-butyramide (compound denoted as A2-B4-C6-D6), (Compound 29); 
10 iV-[(S)-l-(l-benzooxazol-2-yl-methanoyl>^ 

benzylsulfonylmethyl-butyramide, (compound denoted as A2-B4-C9-D6), (Compound 30); 
JV-[(S)-l-(l-benzylcarbamoyl-methan^ 

benzylsulfonylmethyl-butyramide, (compound denoted as A2-B4-C6-D8), (Compound 32); 
JV-[(S)-l-((E)-2-benzenesulfonyl-^^ 
15 propionamide, (compound denoted as A13-B4-C9-D7), (Compound 38); 
N-(3-Benzenesulfonyl-l-phenethyl- 

propionamide, (compound denoted as A13-B4-C10-D7), (Compound 39) ; 

4- morpholin-4-yl-4-oxo-2-benzylsu^ 

5- yl)-methanoyl]-propyl}-butyramide, (compound denoted as A2-B4-C6-D10), 
20 (Compound 41); 

iV-[(S)-l-(l-benzylcarbamoyl--methanoyl)-propyl]-3-benzyls\ilfonyl-2- 
benzylsulfonylmethyl-propionamide, (compound denoted as A13-B4-C6-D8), (Compound 
53); 

N-[(S)-l-(l-benzooxazol-2-yl-meto^ 
25 benzylsulfonylmethyl]-3-benzylsulfonyl-propionamide, (compound denoted as A13-B39- 

C11-D6), (Compound 54); 

and the N-oxide derivatives, prodrug derivatives, protected derivatives, individual 

stereoisomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts 

and solvates (e.g. hydrates) of such compounds and the N-oxide derivatives, prodrug 
30 derivatives, protected derivatives, individual isomers and mixtures of isomers thereof. 
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Pharmacology and Utility: 

The compounds of the invention are selective inhibitors of cathepsin S and, as such, 
are useful for treating diseases in which cathepsin S activity contributes to the pathology 
and/or symptomatology of the disease. For example, the compounds of the invention are 
S useful in treating autoimmune disorders, including, but not limited to, juvenile onset 
diabetes, multiple sclerosis, pemphigus vulgaris, Graves' disease, myasthenia gravis, 
systemic lupus erythemotasus, rheumatoid arthritis and Hashimoto's thyroiditis, allergic 
disorders, including, but not limited to, asthma, and allogeneic immune responses, 
including, but not limited to, organ transplants or tissue grafts. 

10 Cathepsin S also is implicated in disorders involving excessive elastolysis, such as 

chronic obstructive pulmonary disease (e.g., emphysema), bronchiolitis, excessive airway 
elastolysis in asthma and bronchitis, pneumonities and cardiovascular disease such as 
plaque rupture and atheroma. Cathepsin S is implicated in fibril formation and, therefore, 
inhibitors of cathepsins S are of use in treatment of systemic amyloidosis. 

1 5 The cysteine protease inhibitory activities of the compounds of the invention can be 

determined by methods known to those of ordinary skill in the art. Suitable in vitro assays 
for measuring protease activity and the inhibition thereof by test compounds are known. 
Typically, the assay measures protease-induced hydrolysis of a peptide-based substrate. 
Details of assays for measuring protease inhibitory activity are set forth in Examples 69, 

20 70,71 and 72, infra. 

Administration and Pharmaceutical Compositions: 

In general, compounds of Formula I will be administered in therapeutically 
effective amounts via any of the usual and acceptable modes known in the art, either singly 

25 or in combination with one or more therapeutic agents. A therapeutically effective amount 
may vary widely depending on the severity of the disease, the age and relative health of the 
subject, the potency of the compound used and other factors. For example, therapeutically 
effective amounts of a compound of Formula I may range from about 1 micrograms per 
kilogram body weight (jig/kg) per day to about 1 milligram per kilogram body weight 

30 (mg/kg) per day, typically from about 10 fig/kg/day to about 0. 1 mg/kg/day. Therefore, a 
therapeutically effective amount for a 80 kg human patient may range from about 100 
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jxg/day to about 100 mg/day, typically from about 1 jig/day to about 10 mg/day. In general, 
one of ordinary skill in the art, acting in reliance upon personal knowledge and the 
disclosure of this Application, will be able to ascertain a therapeutically effective amount 
of a compound of Formula I for treating a given disease. 
5 The compounds of Formula I can be administered as pharmaceutical compositions 

by one of the following routes: oral, systemic (e.g., transdermal, intranasal or by 
suppository) or parenteral (e.g., intramuscular, intravenous or subcutaneous). 
Compositions can take the form of tablets, pills, capsules, semisolids, powders, sustained 
release formulations, solutions, suspensions, elixirs, aerosols, or any other appropriate 

10 composition and are comprised of, in general, a compound of Formula I in combination 
with at least one pharmaceutically acceptable excipient Acceptable excipients are 
non-toxic, aid administration, and do not adversely affect the therapeutic benefit of the 
active ingredient. Such excipient may be any solid, liquid, semisolid or, in the case of an 
aerosol composition, gaseous excipient that is generally available to one of skill in the art. 

15 Solid pharmaceutical excipients include starch, cellulose, talc, glucose, lactose, 

sucrose, gelatin, malt, rice, flour, chalk, silica gel, magnesium stearate, sodium stearate, 
glycerol monostearate, sodium chloride, dried skim milk, and the like. Liquid and 
semisolid excipients may be selected from water, ethanol, glycerol, propylene glycol and 
various oils, including those of petroleum, animal, vegetable or synthetic origin (e.g., 

20 peanut oil, soybean oil, mineral oil, sesame oil, and the like). Preferred liquid carriers, 
particularly for injectable solutions, include water, saline, aqueous dextrose and glycols. 
The amount of a compound of Formula I in the composition may vary widely 
depending upon the type of formulation, size of a unit dosage, kind of excipients and other 
factors known to those of skill in the art of pharmaceutical sciences. In general, a 

25 composition of a compound of Formula I for treating a given disease will comprise from 
0.01%w to 10%w, preferably 0.3%w to l%w, of active ingredient with the remainder being 
the excipient or excipients. Preferably the pharmaceutical composition is administered in a 
single unit dosage form for continuous treatment or in a single unit dosage form ad libitum 
when relief of symptoms is specifically required. Representative pharmaceutical 

30 formulations containing a compound of Formula I are described in Example 73. 
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Chemistry: 

5 Processes for Making Compounds of Formula I: 

Compounds of the invention may be prepared by the application or adaptation of 
known methods, by which is meant methods used heretofore or described in the literature, 
for example those described by R.C. Larock in Comprehensive Organic Transformations, 
VCH publishers, 1989. 

10 In the reactions described hereinafter it may be necessary to protect reactive 

functional groups, for example hydroxy, amino, imino, thio or carboxy groups, where these 
are desired in the final product, to avoid their unwanted participation in the reactions. 
Conventional protecting groups may be used in accordance with standard practice, for 
examples see T.W. Greene and P. G. M. Wuts in "Protective Groups in Organic 
15 Chemistry' 1 John Wiley and Sons, 1991 . 

Compounds of Formula I, where X 1 is -NHC^XR^X 2 , can be prepared by 
proceeding as in the following Reaction Scheme 1 : 

Reaction Scheme 1 




NH 2 CR 1 R 2 X 2 




20 I 

in which each X 2 , R 1 , R 2 , R 3 and R 4 are as defined for Formula I in the Summary of the 
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Invention. 

Compounds of Formula I can be prepared by condensing an acid of Formula 2 with 
an amino compound of formula NHDzCR^X 2 . The condensation reaction can be effected 
with an appropriate coupling agent (e.g., benzotiiazol-l-yloxytrispyrrolidinophosphonium 
5 hexafluorophosphate (PyBOP®), l-(3-dimethylaminopropyl)-3-ethylcarbodiimide 
hydrochloride (EDCI), <9-benzortazoM-yl-iV,AW 
hexafluorophosphate (HBTU), 1,3-dicyclohexylcarbodiimide (DCC), or the like) and 
optionally an appropriate catalyst (e.g., 1-hydroxybenzotriazole (HOBt), 1-hydroxy- 
7-azabenzotriazole (HOAt), 0-(7-azabenzotrizoH-yl)~l, 1,3,3, . tetra- 
10 methyluroniumhexafluorophosphate (HATU), or the like) and non-nucleophilic base (e.g., 
triethylamine, N-methylmorpholine, and the like, or any suitable combination thereof) at 
ambient temperature and requires 5 to 10 hours to complete. 

An oxidation step, if required, can be carried out with an oxidizing agent (e.g., 
Oxone®, metachloroperbenzoic acid or the like) in a suitable solvent (e.g., methanol, water, 
15 or the like, or any suitable combination thereof) at ambient temperature and requires 16 to 
24 hours to complete. Detailed descriptions for the synthesis of a compound of Formula I 
by the processes in Reaction Scheme 1 are set forth in the Examples 1 to 6, infra. 

Compounds of Formula I, where X 1 is -NHX 3 , can be prepared by proceeding as in 
the following Reaction Scheme 2: 
20 Reaction Scheme 2 
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O 



• in which each X 3 , R 3 and R 4 are as defined for Formula I in the Summary of the Invention. 
Compounds of Formula I can be prepared by condensing an acid of Formula 2 with 
5 an amino compound of formula NH2X 3 . Hie condensation reaction can be effected with an 
appropriate coupling agent (e.g., benzotriazol-l-yloxytrispyrrolidinophosphonium 
hexafluorophosphate (PyBOP®), l-(3-dimethylaminopropyl)-3-ethylcarbodiimide 
hydrochloride (EDO), Obenzotriazol- 1 -yl-iV^VJV' -tetramethyluronium 
hexafluorophosphate (HBTU), 1,3-dicyclohexylcarbodiimide (DCC), or the like) and 
10 optionally an appropriate catalyst (e.g., 1-hydroxybenzotriazole (HOBt), 1-hydroxy- 
7-azabenzotriazole (HOAt), 0<7-azabenzotrizoM-yl)-l,l,3,3, tetra- 
methyluroniumhexafluorophosphate (HATU), or the like) and non-nucleophilic base (e.g., 
triethylamine, N-methylmorpholine, and the like, or any suitable combination thereof) at 
ambient temperature and requires 5 to 10 hours to complete. 
15 An oxidation step, if required, can be carried out with an oxidizing agent (e.g., 

Oxone®, metachloroperbenzoic acid or the like) in a suitable solvent (e.g., methanol, water, 
or the like, or any suitable combination thereof) at ambient temperature and requires 16 to 
24 hours to complete. 

Compounds of Formula 2 can be prepared by reacting a compound of Formula 3 
20 with a compound of Formula R 3 !,: 
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3 



in which L is a leaving group and B and R are as defined in the Summary of the 
Invention. The reaction involves coupling (or alkylation) followed by alkaline hydrolysis 

5 at a temperature during which the dicarboxylic acid formed undergoes mono- 
decarboxylation. The coupling reaction can be carried out in the presence of a suitable 
base (e.g. triethylamine) in a suitable solvent (e.g. ethanol). The decarbalkoxylation can be 
effected under strongly basic conditions (e.g. in the presence of IN aqueous sodium 
hydroxide) in a suitable solvent (e.g. ethanol). Detailed descriptions for the synthesis of 

10 compounds of Formula 2 by the process described above are set forth in the References, 
infra. 

Compounds of Formula 2, in which R 3 and R 4 are benzylsulfonylmethyl, can be 
prepared by reacting a compound of Formula 4: 



in which R is a halo group, with benzyl mercaptan under strongly basic conditions to 
produce a compound of Formula 5: 



followed by reaction with benzyl mercaptan in the presence of a suitable coupling reagent 




15 




5 
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(e.g. DMAP) and in a suitable solvent (e.g. DMF). A detailed description of the synthesis 
of a compound of Formula 2 by a similar process as that described above is set forth in the 
References, infra. 

Compounds of Formula 2, in which R 4 is biaryl, can be prepared by coupling a 
5 compound of Formula 6: 




6 



in which R is a halo group and R 3 is as defined in the Summary of the Invention, with a 
compound of ArL, in which Ar is an aryl group and L is a leaving group, to produce a 
10 compound of Formula 2 in which R 4 is biaryl. The coupling reaction takes place in the 
presence of a suitable catalyst (e.g. tetrakis-triphenylphosphine palladium). A detailed 
description of the synthesis of a compound of Formula 2 by the process described above is 
set forth in the References, infra. 

15 Additional Processes for Preparing Compounds of Formula I: 

A compound of Formula I can be prepared as a pharmaceutical^ acceptable acid 
addition salt by reacting the free base form of the compound with a pharmaceutical^ 
acceptable inorganic or organic acid. Alternatively, a pharmaceutical^ acceptable base 
addition salt of a compound of Formula I can be prepared by reacting the free acid form of 

20 the compound with a pharmaceutical^ acceptable inorganic or organic base. Inorganic and 
organic acids and bases suitable for the preparation of the pharmaceutical^ acceptable salts 
of compounds of Formula I are set forth in the definitions section of this Application. 
Alternatively, the salt forms of the compounds of Formula I can be prepared using salts of 
the starting materials or intermediates. 

25 The free acid or free base forms of the compounds of Formula I can be prepared 

from the corresponding base addition salt or acid addition salt form. For example, a 
compound of Formula I in an acid addition salt form can be converted to the corresponding 
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free base by treating with a suitable base (e.g., ammonium hydroxide solution, sodium 
hydroxide, and the like). A compound of Formula I in a base addition salt form can be 
converted to the corresponding free acid by treating with a suitable acid (e.g., hydrochloric 
acid, etc). 

5 The JV-oxides of compounds of Formula I can be prepared by methods known to 

those of ordinary skill in the art. For example, TV-oxides can be prepared by treating an 
unoxidized form of the compound of Formula I with an oxidizing agent (e.g., 
trifluoroperacetic acid, permaleic acid, perbenzoic acid, peracetic acid, 
/weta-chloroperoxybenzoic acid, or the like) in a suitable inert organic solvent (e.g., a 

10 halogenated hydrocarbon such as dichloromethyl) at approximately 0°C. Alternatively, the 
N-oxides of the compounds of Formula I can be prepared from the JV-oxide of an 
appropriate starting material. 

Compounds of Formula I in unoxidized form can be prepared from N-oxides of 
compounds of Formula I by treating with a reducing agent (e.g., sulfur, sulfur dioxide, 

15 triphenyl phosphine, lithium borohydride, sodium borohydride, phosphorus trichloride, 
tribromide, or the like) in an suitable inert organic solvent (e.g., acetonitrile, ethanol, 
aqueous dioxane, or the like) at 0 to 80°C. 

Prodrug derivatives of the compounds of Formula I can be prepared by methods 
known to those of ordinary skill in the art (e.g., for further details see Saulnier at (1994), 

20 Bioorganic and Medicinal Chemistry Letters, Vol. 4, p. 1985). For example, appropriate 
prodrugs can be prepared by reacting a non-derivatized compound of Formula I with a 
suitable carbamylating agent (e.g., l,l-acyloxyalkylcarbonochloridate,para-nitrophenyl 
carbonate, or the like). 

Protected derivatives of the compounds of Formula I can be made by means known 

25 to those of ordinary skill in the art. A detailed description of the techniques applicable to 
the creation of protecting groups and their removal can be found in T.W. Greene, 
Protecting Groups in Organic Synthesis, 3 rd edition, John Wiley & Sons, Inc. 1999. 
Compounds of the present invention may be conveniently prepared, or formed during the 
process of the invention, as solvates (e.g. hydrates). Hydrates of compounds of the present 

30 invention may be conveniently prepared by recrystallisation from an aqueous/organic 
solvent mixture, using organic solvents such as dioxin, tetxahydrofuran or methanol. 
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Compounds of Formula I can be prepared as their individual stereoisomers by reacting a 
racemic mixture of the compound with an optically active resolving agent to form a pair of 
diastereoisomeric compounds, separating the diastereomers and recovering the optically 
pure enantiomer. While resolution of enantiomers can be carried out using covalent 

5 diasteromeric derivatives of compounds of Formula I, dissociable complexes are preferred 
(e.g., crystalline diastereoisomeric salts). Diastereomers have distinct physical properties 
(e.g., melting points, boiling points, solubilities, reactivity, etc.) and can be readily 
separated by taking advantage of these dissimilarities. The diastereomers can be separated 
by chromatography or, preferably, by separation/resolution techniques based upon 

10 differences in solubility. The optically pure enantiomer is then recovered, along with the 
resolving agent, by any practical means that would not result in racemization. A more 
detailed description of the techniques applicable to the resolution of stereoisomers of 
compounds from their racemic mixture can be found in Jean Jacques Andre Collet, Samuel 
H. Wilen, Enantiomers, Racemates and Resolutions, John Wiley & Sons, Inc. (1981). 



In summary, the compounds of Formula I are made by a process which comprises: 
(A) reacting a compound of Formula 2: 



are as defined in the Summary of the Invention for Formula I; or 

(B) reacting a compound of Formula 2 with a compound of the formula NEfeX 3 , in 
which X 3 , R 3 and R 4 are as defined in the Summary of the Invention for Formula 



(C) optionally converting a compound of Formula I into a pharmaceutically 
acceptable salt; 

(D) optionally converting a salt form of a compound of Formula I to non-salt form; 
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with a compound of the formula NI^CR^X 2 , in which X 2 , R 1 , R 2 , R 3 and R 4 
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(E) optionally converting an unoxidized form of a compound of Formula I into a 
pharmaceutical^ acceptable iV-oxide; 

(F) optionally converting an N-oxide form of a compound of Formula I its 
unoxidized form; 

5 (G) optionally resolving an individual isomer of a compound of Formula I from a 
mixture of isomers; 

(H) optionally converting a non-deri vatized compound of Formula I into a 
pharmaceutical^ prodrug derivative; and 

(I) optionally converting a prodrug derivative of a compound of Formula I to its 
10 non-derivatized form. 



Examples: 

The present invention is further exemplified, but not limited by, the following 
examples that illustrate the preparation of compounds of Formula I (Examples) and 
15 intermediates (References) according to the invention. 



REFERENCE 1 
3-Benzvlsulfanvl-2-benzvlsulfanvlmethvl-propionicacid 




A solution of diethyl bis(hydroxymethyl)malonate (46.95g, 0.21 moles) (prepared 
by the method of P. Block, Jr., Organic Synthesis, Collective Volume V, 381 (1973)) in 
25 methylene chloride (500mL) was treated with triethylamine (63mL) and cooled to -30°C. 
A mixture of methylsulfonyl chloride (35 mL) in methylene chloride (40 mL) was added to 
the reaction mixture dropwise over 20 minutes and the reaction mixture was allowed to stir 
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at room temperature for 1 8 hours. The reaction mixture was then poured into ice water and 
the product was extracted with methylene chloride. The organic extracts were washed with 
saturated aqueous sodium chloride and then dried over magnesium sulfate. The solvent 
was removed by rotary evaporation at reduced pressure and the residue was recrystallized 
5 from t-butylmethyl ether and hexane to give 2^-bis-methylsulfonyloxymethyl-malonic acid 
diethyl ester (55.04 g). 

Sodium (0.268 g, 1 1.6 mmol) was dissolved in ethanol (25 mL) and the resulting 
solution was treated with benzyl mercaptan (1 .87 mL, 15.9 mmol). The reaction mixture 
was cooled on ice and the 2,2-bis-methylsulfonyloxymethyl-malonic acid diethyl ester 

10 (2.00g, 5.31 mmol) was added The reaction mixture was stirred at room temperature for 
16 hours and then heated at 55°C for 1.5 hours. The resulting solution was cooled to room 
temperature and poured into ice water. Hie product was extracted with ethyl acetate. The 
extracts were washed with saturated aqueous sodium chloride and then dried over 
magnesium sulfate. The solvent was removed by rotary evaporation at reduced pressure 

15 and the residue was chromatographed on silica gel eluting with ethyl acetate/hexane to give 
3-ben2ylsulfanyl-2-benzylsulfanylmethyl-propionic acid ethyl ester (1.589 g, 83% yield). 

3-Benzylsulfanyl-2-benzylsulfanylmethyl-propionic acid ethyl ester (1 .589 g, 4.41 
mmol) in a mixture of potassium hydroxide (IN, 7 mL), water (3 mL), dioxane (30 mL) 
and ethanol (10 mL) was stirred at room temperature for 18 hours. The solvents were 

20 removed form the reaction mixture by rotary evaporation at reduced pressure and the 
residue was dissolved in water and washed with ether. The aqueous layer was cooled on 
ice, acidified to pH 2 and the product extracted with ethyl acetate. The extracts were 
washed with saturated aqueous sodium chloride and then dried over magnesium sulfate. 
The solvent was removed by rotary evaporation at reduced pressure to give 3- 

25 benzylsulfanyl-2-benzylsulfanylmethyl-propionic acid (1.293g, 88%). 



REFERENCE 2 

2-Benzvlsulf anvlmethvl-3-r2-( 1 . 1 -difluoro-methoxvVbenzvlsulf anvil -propionic acid 

30 
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o 



2-Bromomethylacrylic acid (3.00 g, 18.1 mmol) was dissolved in methanol 
(lOOmL), cooled on an ice bath and treated with benzyl mercaptan. Aqueous sodium 
5 hydroxide (IN, 39.8 mL) was added dropwise and the reaction mixture was allowed to 
adjust to room temperature with stirring for 23 hours. Methanol was removed by rotary 
evaporation at reduced pressure and water (100 mL) was added to the residue, which was 
then washed with ether. The aqueous layer was cooled on ice and acidified to pH 2.5. The 
precipitated solid was isolated by filtration and dried to give 2-benzylsulfanylmethyl- 

10 acrylic acid (3.346 g, 89 %). 

A solution of 2-difluoromethoxybenzyl mercaptan (0.534 g, 2.81 mmol), 2- 
benzylsulfanylmethyl-acrylic acid (0.585 g, 2.81 mmol) and4-dimethylaminopyridine (36 
mg, 0.3 mmol) in DMF (1.5 ml) was stirred at room temperature for 20 hours. An 
additional amount of 2-difluoromethoxybenzyl mercaptan (0.201 g) was added to the 

15 reaction mixture and stirring was continued for another 24 hours. The reaction mixture 
was poured into dilute, cold, aqueous HQ and the product extracted with ethyl acetate. Hie 
extracts were washed with saturated aqueous sodium chloride and then dried over 
magnesium sulfate. The solvent was removed by rotary evaporation at reduced pressure 
and the residue was chromatographed on silica gel eluting with ethyl acetate/hexane to give 

20 2-Benzylsulf anylmethyl-3-[2-( 1 , 1 -difluoro-methoxy)-benzylsulf anyl]-propionic acid (0.706 
g). 

REFERENCE 3 

25 2-Benzvlsulfanvlmethvl-3-cvclohexvl-Dropionic acid 
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A solution of diethyl-2-cyclohexylmethyl malonate (2.56 g), 37% aqueous 
formaldehyde (0.80 mL), potassium bicarbonate (0.08g) and ethanol (2.5 mL) was stirred 
5 at room temperature for 20 hours. Saturated aqueous ammonium sulfate (10 mL) was 
added to the reaction and the product extracted with ethyl acetate. The extracts were 
washed with saturated aqueous sodium chloride and then dried over magnesium sulfate. 
The solvent was removed by rotary evaporation at reduced pressure and the residue was 
chromatographed on silica gel eluting with ethyl acetate/hexane to give 2- 

10 cyclohexylmethyl-2-hydroxymethyl-malonic acid diethyl ester (1 .31g). 

A solution of 2-cyclohexylmelhyl-2-hy droxymethyl-malonic acid diethyl ester (1.31 
g, 4.13 mmol) in methylene chloride (20 mL) and triethyl amine (1.16 mL, 8.00 mmol) was 
cooled to -40°C. A solution of methylsulfonyl chloride (0.402 mL, 5.2 mmol) in 
methylene chloride (4 mL) was added to the reaction mixture over 5 minutes. The reaction 

15 mixture was warmed to -10°C over 1 hour and then poured into cold dilute aqueous HCI. 
The product was extracted with ethyl acetate, the extracts were washed with saturated 
aqueous sodium chloride and then dried over magnesium sulfate. The solvent was 
removed by rotary evaporation at reduced pressure to give 2-cyclohexylmethyl-2- 
methylsulfonyloxymethyl-malonic acid diethyl ester (1.505 g). 

20 Sodium (0.097 g, 4.2 mmol) was dissolved in ethanol (10 mL) and the resulting 

solution was cooled to 0°C and treated with a mixture comprising benzyl mercaptan (0.493 
mL, 4.2 mmol) and 2-cyclohexylmethyl-2-methylsulfonyloxymethyl-malonic acid diethyl 
ester (1.466 g, 4.02 mmol). The reaction was stirred at room temperature for 17 hours, 
53°C for 20 hours and 73°C for 24 hours. The ethanol was removed by rotary evaporation, 

25 the reaction mixture was poured into water and the product was extracted with ethyl 
acetate. The extracts were washed with saturated aqueous sodium chloride and then dried . 
over magnesium sulfate. The solvent was removed by rotary evaporation at reduced 
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pressure and the residue was chromatographed on silica gel eluting with ethyl 
acetate/hexane to give 2-benzylsulfanylmethyl-3-cyclohexyl-propionic acid ethyl ester 
(0.237 g). 

A mixture of 2-benzylsulfanylmethyl-3-cyclohexyl-propionic acid ethyl ester 
5 (0.230g), dioxane (10 mL), sodium hydroxide (IN, 3 mL), water (2 mL) and ethanol (4 
mL) was stirred for 20 hours at room temperature. The solvents were evaporated and the 
residue dissolved in water (50 mL). The aqueous solution was washed twice with ether 
and then acidified to pH2. The product was extracted from the aqueous solution with ethyl 
acetate and the extracts were washed with saturated aqueous sodium chloride and then 
10 dried over magnesium sulfate. The solvent was removed by rotary evaporation at reduced 
pressure to give acid 2-benzylsulfanylmethyl-3-cyclohexyl-propionic acid (0.210 g). 

REFERENCE 4 

15 4-Benzenesulfonvl-2-(2-benzenesulfonvl-ethvl)-butvricacid 




A mixture of 2-iodoethylphenyl sulfide (19.81g, 75mmol), diethyl malonate (4.80g, 
20 30mmol), potassium carbonate (10.35g, 75mmol) and DMF (40mL) was heated at 52°C for 
18 hours. More potassium carbonate (lOg) was added and the reaction was continued at 
52°C for another 8 hours. The reaction mixture was cooled, diluted with ice water and the 
product extracted with ethyl acetate. The extracts were washed with saturated aqueous 
sodium chloride and then dried over magnesium sulfate. The solvent was removed by 
25 rotary evaporation at reduced pressure and the residue was chromatographed on silica gel 
eluting with ethyl acetate/hexane to give 2,2-bis-(2-phenylsulfanyl-ethyl)-malonic acid 
diethyl ester (5.648g). 
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A solution of 2,2-bis-(2-phenylsulfanyl-ethyl)-malonic acid diethyl ester (5.6l4g) in 
ethanol (lOOmL) was treated with lithium hydroxide (2.84g) in water (lOmL). Tht 
reaction mixture was heated at 49°C for 17 hours followed by 85°C for 2 hours. The 
solvents were evaporated at reduced pressure to give a residue that was treated with water 
5 (lOOmL) and washed with ether. The aqueous layer was cooled on ice, acidified and the 
product extracted with ethyl acetate. The extracts were dried over magnesium sulfate. The 
solvent was removed by rotary evaporation at reduced pressure to give acid 2,2-bis-(2- 
phenylsulfanyl-ethyl)-malonic acid (5.628 g). 

2,2-Bis-(2-phenylsulfanyl-ethyl)-malonic acid (5.628 g) was heated at 150°C for 30 

10 minutes. The reaction mixture was cooled to room temperature, dissolved in ethyl acetate 
and washed with aqueous sodium bicarbonate. The ethyl acetate solution was washed with 
saturated aqueous sodium chloride and then dried over magnesium sulfate. The solvent 
was removed by rotary evaporation at reduced pressure and the residue was 
chromatographed on silica gel eluting with ethyl acetate/hexane to give 4~phenylsulf anyl-2- 

15 (2-phenylsulfanyl-ethyl)-butyric acid (1 .83 1 g). 

A solution of 4-phenylsulfanyl-2-(2-phenylsulf^ acid (0.332g) in 

methanol (lOmL) was treated with a solution of Oxone® (1.87g in lOmL of water). After 
stirring 18 hours at room temperature the reaction mixture was diluted with water (30mL) 
and evaporated under reduced pressure to remove the methanol. The product was extracted 

20 with ethyl acetate. The extracts were washed with saturated aqueous sodium chloride and 
then dried over magnesium sulfate. The solvent was removed by rotary evaporation and 
the resulting oil was crystallized from t-butylmethyl ether to give 4-benzenesulfonyl-2-(2- 
benzenesulfonyl-ethyl)-butyric acid (0.315g). 

25 

REFERENCES 

4-MorphoUn^-vl^-oxo-2-(2-trifluoro^ acid 
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A solution of 3-methylene-dihydro-furan-2,5-dione (5.9g, 52.7mmol) in CH2CI2 
(200mL) was cooled to 0°C before adding morpholine (4.6mL, 52.7mmol) slowly over 5 
5 minutes. The ice bath was removed and the mixture was stirred at room temperature for 1 
hour. The solvent was evaporated under vacuum to 2-Methylene-4-morpholin-4-yl«4-oxc>- 
butyric acid. 

A mixture of 2-methylene-4-morpholin-4-yl-4-oxo-butyric acid (2g, 10.03mmol),in 
DMF (5mL), 2-trifluoromethylbenzyl mercaptan (1.93g, 10.03mmol) and DMAP (122mg, 

10 l.Ommol) was stirred at ambient temperature for 16 hours. Methanol (2Q0mL) and a 
saturated aqueous solution of Oxone® (20g, 32.5mmol) were added with continued stirring 
for 2 hours. Methanol was removed under vacuum and the aqueous residue was diluted 
with 200mL of water. The crystallized product was filtered, washed with water, and dried 
under vacuum to yield 4-morDholiD-4-vl-4~oxo-2-(2-trif[uoromethvl" 

15 benzvlsulfonvlmethvlVbutvric acid (0.95g) as a white solid. 

Compounds of Formula I in which R 3 is -CH 2 SR 14 (R 14 is as described in the 
summary of the invention) can be synthesized by the following reaction protocol: 
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1. NBS, PPh 3 ,CH 2 CI 2 

2. AcSK, THF, heat 

3. NaOH, EtOH, RBr 



OH 

reference: JCSPerkinl 1721,1998 



0^ 



a 14 



2 



rnorpholine 
heat 




Compound 1 was prepared as S or R enantiomers using the method described by 
Crawforth et al. J. Chem. Soc, Perkin Trans. 1, 1721-1725,1998. 
5 Compound 2 was prepared by dissolving compound 1 in methylene chloride with 

triphenylphosphine (1.1 equivalents) followed by the slow addition of N- 
bromosuccinamide (1 .05 equivalents) over a 5 minute period and the reaction was allowed 
to stir for 3 -8 hours at room temperature. The mixture was then extracted with water and 
brine, then dried over sodium sulfate. After concentrating the residue was dissolved in 

10 ether and a small amount of heptane was added to remove unwanted solids. After filtering 
and concentration the resulting bromide was used without further purification. This 
intermediate was dissolved in THF then potassium thioacetate (1.1 equivalents) was added 
in one portion and the reaction was stirred for 3 to 24 hours at room temperature. The 
solvent was removed and the residue taken up in ethanol. Sodium hydroxide was added 

1 5 (2.2 equivalents) and the reaction was stirred for 1 0 to 60 minutes at room temperature. 1 
equivalent of a halo-substituted compound (eg. benzyl bromide, isobutyl bromide, 
cyclopropylmethyl bromide; see other elements from table 2, supra) was added with 
stirring for 6 to 24 hours at room temperature. The ethanol was removed under vacuum 
and the mixture was diluted with water and made acidic with 4 N HO (pH=l to 2). The 

20 aqueous layer was extracted with ethyl acetate 3 times and the organic layer was dried over 
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sodium sulfate and concentrated. The product was purified on silica gel using a mixture of 
ethyl acetate and heptane (gradient 1:4 to 4:1) to give compound 2. 

Compound 3 was made by stirring a solution of compound 2 in THF with 
morpholine (2 equivalents), which was heated, to reflux for 1 to 24 hours. Concentration 
5 of the mixture and redissolving in methylene chloride and extraction with diluted HC1 
removed the excess morpholine. Hie organic layer was washed with saturated sodium 
bicarbonate, dried over sodium sulfate and concentrated to dryness. The product was 
purified on silica gel using a mixture of ethyl acetate and heptane (gradient 1:4 to 4:1) to 
give compound 3. 

10 Compound 4 was prepared from compound 3 by dissolving in a 1:1 mixture of 

methanol/water and adding oxone® (approximately 1 equivalent) over a period of 1 to 3 
hours until a positive starch-iodine test was maintained. The solvent was removed under 
vacuum and the residue dissolved in a 1:1:1 mixture of water/acetonitrile/carbon 
tetrachloride. This was followed by the addition of sodium periodate and ruthenium (HI) 

15 chloride which was vigorously stirred for 6 to 24 hours at a temperature below 40°C. The 
reaction was filtered through celite and concentrated to remove acetontrile and carbon 
tetrachloride. The aqueous layer was extracted with ethyl acetate 3 times and the organic 
layer dried over sodium sulfate and concentrated. The product was purified on silica gel 
using a mixture of ethyl acetate and heptane (1 :4 to 4: 1) to ethyl acetate and methanol (19:1 

20 to 4: 1) to give compound 4, which was obtained as R or S enantiomers. 

REFERENCE 6 

(S)-4-Amino-2,2->difluoro-3-hvdroxv-hexanoic acid dimethvlamide 

25 

OH O 
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Activated zinc dust (2.16g, 33mmol) was suspended in dry THF (2mL). A mixture 
of ethyl bromodifluoro acetate (6.5g, 32mmol) and (lS)-(l-farmyl-propyl) carbamic acid 
tert-butyl ester (2g, lOJmmol), in TBDF (lOmL), was added over 20 minutes while the 
mixture was sonicated After complete addition, sonication was continued for a further 30 
5 minutes. The mixture was then diluted with ethyl acetate (200mL) and washed with IN 
aqueous KHSO4, brine, dried with magnesium sulfate and evaporated. The crude product 
was dissolved in ethanol (15mL) and a solution of dimethylamine (40% in water; 2mL) 
was added. After stirring for 16 hours at ambient temperature, the solvents were 
evaporated and the product was purified by flash chromatography on silica gel 
10 (hexane/ethyl acetate ratio of 3:1) to yield 200mg of colorless oil. 

The amide was dissolved in a mixture of TFA/dichloromethyl (1:1; 6mL), stirred 
for 1 hour and evaporated to dryness. The product, (4S)- 4-amino-2,2-difluoro-3-hydroxy- 
hexanoic acid dimethylamide, was obtained as the TFA salt and used without further 
purification. 

15 

REFERENCE 7 
(S)-^,ATnmo-2-hvdroxv-pentanoic acid benzvlamide 



20 




(lS)-(2-Cyanchl-ethyl-2-hydroxyethyl)carbamic acid tert-butyl ester (lOg, 
46.7mmol) was dissolved in 1,4-dioxane (lOOmL). Anisole (5mL) was added and then 
concentrated HC1 (lOOmL). The mixture was heated under reflux for 24 hours. The 
25 mixture was evaporated to dryness under vacuum and re-dissolved in lOOmL water. The 
solution was washed with ether and then neutralized with saturated aqueous NaHCC>3. Di- 
terf-butyl dicarbonate (lOg, 46mmol) was added with 1,4-dioxane (200mL), and the 
mixture was stirred at ambient temperature for 24 hours. The dioxane was removed under 
vacuum and the remaining aqueous solution was washed with ether. The solution was 
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acidified with IN HC1 and extracted with ethyl acetate. The combined organic layers were 
washed with brine, dried with magnesium sulfate and evaporated to yield 3-tert- 
Butoxycarbonylamino-2-hydroxy-pentanoic acid (4.5g) as yellowish oil. 

3-tert-Butoxycarbonylamino-2-hydroxy-pentanoic acid (300mg, 1.29mmol) was 
5 combined with EDC (400mg, 2.1mmol) and HOBt (400mg, 2.6mmol). A solution of 
benzylamine (0.22mL) and 4-methylmorpholine (0.5mL) in dichloromethyl (4mL) was 
added in one portion. The mixture was stirred at ambient temperature for 2 hours. After 
dilution with ethyl acetate (150mL), the solution was washed with IN aqueous HC1, water, 
saturated aqueous NaHCC>3 solution and brine. The resultant mixture was dried with 

10 magnesium sulfate and evaporated under vacuum to yield (S)-3 -amino-2-hydroxy- 
pentanoic acid benzylamide (380mg) as a white solid. 

(S)-3-Amino-2-hydroxy«pentanoic acid benzylamide was dissolved in a mixture of 
TFA/dichloromethyl (1:1; 6mL), stirred for 1 hour and evaporated to dryness. (3S)-3- 
Amino-2-hydroxy-pentanoic acid benzylamide was obtained as the TFA salt and used 

15 without further purification. 



REFERENCE 8 
4-(4-Methvlsulfonvlamino^ 
20 -butyric acid 




3-Methylene-dihydro-furan-2,5-dione (2g, 17.8mmol) and N-phenyl- 
25 methylsulfonamide (1.53g, 8.92mmol) were dissolved in anhydrous 1,2-dichloroethane. 
Aluminum trichloride (4.76g, 35.7mmol) was added and the mixture was stirred at 50°C 
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for 16 hours. Following dilution with ethyl acetate (400mL), the solution was washed with 
IN aqueous HC1, water and brine, dried with magnesium sulfate and evaporated. The 
product, 4-(4-methylsutfonylammchphen acid(1.70g), was 

crystallized from ethylacetate/hexane. 

5 4-(4-Methylsulfonylaimno-phe acid (800mg, 

2.83mmol) was dissolved in DMF (5mL). Benzyl mercaptan (0.5mL, 4.25mmol) and 
DMAP (200mg, 1.6mmol) were added. The mixture was stirred at ambient temperature 
for 16 hours. Methanol (200mL) was added and, under vigorous stirring, a saturated 
aqueous solution of Oxone® (15g, 24.4mmol) was added in one portion. Stirring was 

10 continued for 2 hours. Methanol was removed under vacuum and the aqueous residue was 
diluted with lOOmL water. The crystallized product, 4-f4"Methvlsulfonvlamino-phenvl>4- 
oxo-2-benz vl sulf onvlmethvl-butvric acid (380mgV was filtered, washed with water, and 
dried under vacuum. 



15 

REFERENCE 9 
3-Biphenvl-3-vl-2-benzvlsulfonvlmethvl"Dropionicacid 




20 

Sodium hydride (60% in oil, 1.36g, 34mmol) was dissolved in anhydrous ethanol 
(50mL) under ice cooling. After the H 2 evolution ceased, diethylmalonate (5.15mL, 
34mmol) was added and stirring was continued for 30 minutes at ambient temperature. 
Then 3-bromobenzyl bromide (4.24g, 16.96mmol) was added and stirring was continued 
25 for 2 hours. The reaction mixture was acidified with IN aqueous HC1 and extracted with 
ethyl acetate (3xl50mL). The combined organic layers were washed with brine, dried with 
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magnesium sulfate and evaporated. The excess diethylmalonate was removed under high 
vacuum. 

The crude product was dissolved in ethanol (50mL) and IN aqueous NaOH (20mL) 
was added. After stirring for 16 hours, the mixture was acidified with IN aqueous HC1 and 
5 extracted with ethyl acetate. The combined organic layers were washed with brine, dried 
with magnesium sulfate and evaporated. 

The crude monoacid was dissolved in 1,4-dioxane (20mL). Diethylamine (2.48mL, 
24mmol) was added and the solution was cooled to 0°C Formaldehyde solution (37% in 
water, 2.44mL) was added and stirring was continued for 24 hours at ambient temperature. 

1 0 After dilution with ethyl acetate (300mL), the solution was washed with water, and brine, 
dried with magnesium sulfate and evaporated. The crude product, 2-(3-bromo-benzyl)- 
acrylic acid ethyl ester, was dissolved in ethanol (20mL). Benzylmercaptan (2mL, 
17mmol) and triethylamine (4mL) were added. After stirring for 16 hours, IN aqueous 
NaOH (50mL) was added and enough 1,4-dioxane to get a homogenous solution. The 

15 reaction mixture was wanned to 50°C for 5 hours. All organic solvents were removed 
under vacuum, and the aqueous residue was acidified to pH 1 with IN aqueous HC1. The 
product was extracted with ethyl acetate (3xl50mL). The combined organic layers were 
washed with brine, dried with magnesium sulfate and evaporated. The residue was 
dissolved in methanol (250mL) and Oxone® (35g) was added. The reaction mixture was 

20 stirred at ambient temperature for 2 hours. Methanol was removed under vacuum. The 
precipitated product was filtered, washed with water, and dried under vacuum. 
Recrystallization from chloroform gave 3-(3-Bromo-phenyl)-2-benzylsulfonylmethyl- 
propionic acid (2.43g) as white solid. 

3-(3-Bromo-phenyl)-2-benzylsulfonylmethyl-propionic acid (0.5g, 1.26mmol) was 

25 dissolved in toluene (20mL) and ethanol (5mL). Tetrakistriphenylphosphine palladium 
(146mg, 0. 126mmol) was added and the mixture was stirred at ambient temperature under 
nitrogen for 30 minutes. Powdered potassium carbonate (870mg, 6.3mmol) and 
phenylboronic acid (200mg, 1 .64mmol) were added, and the reaction mixture was heated at 
75°C for 2 hours. After cooling, the mixture was acidified with IN aqueous HC1 and 

30 extracted with ethyl acetate (3x 50mL). The combined organic layers were washed with 
brine, dried with magnesium sulfate and evaporated. The acid was purified by flash 
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chromatography on silica gel (ethyl acetate/hexane; 1:1) to yield 3-biphenyl-3-yl-2- 
benzylsulfonylmethyl-propionic acid (0.40g). 

5 REFERENCE 10 

3-Acetvlsulfanvl-2-beDzvlsulfanvlmethvl-propionicacid 




10 2-Bromomethylacrylic acid (3.00 g, 18.1 mmol) was dissolved in methanol 

(lOQmL), cooled on an ice bath and treated with benzyl mercaptan. Aqueous sodium 
hydroxide (IN, 39.8 mL) was added dropwise and the reaction mixture was allowed to 
adjust to room temperature with stirring for 23 hours. Methanol was removed by rotary 
evaporation at reduced pressure and water (100 mL) was added to the residue, which was 

1 5 then washed with ether. The aqueous layer was cooled on ice and acidified to pH 2.5. The 
precipitated solid was isolated by filtration and dried to give 2-benzylsulfanylmethyl- 
acrylic acid (3.346 g, 89 %). 

A solution of 2-benzylsulfanylmethylacrylic acid (0.208 g) in methylene chloride 
(2.5 mL) was treated with thiolacetic acid and stirred at room temperature for 72 hours. 

20 The reaction mixture was diluted with ethyl acetate (50 mL) and then washed twice with 
water and once with saturated aqueous sodium chloride. After drying over magnesium 
sulfate the solvent was removed by rotary evaporation and the residue chromatographed on 
silica gel eluting with an ethyl acetate/hexane/acetic acid mixture to produce 3- 
acetylsulfanyl-2-benzylsulfanylmethyl-propionic acid (0.208 g). 

25 

REFERENCE 11 
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(SV2-Amino-l-f3-phenvl-ri,2,41oxadiazol-5"Vl)-butan~l-one 




5 



3-^rf-Butoxycarbonylamino2-hydroxy-pentanoic acid (500mg, 2.14mmol) was 



combined with EDC (600mg, 3.14mmol), HOBt (600mg, 3.92mmol), and N-hydroxy- 
benzamidine (292mg, 2.14mmol). DicMoromethyl (lOmL) was added and then 4- 
methylmorpholine (lmL). The mixture was stirred at ambient temperature for 16 hours. 
After dilution with ethyl acetate (200mL), the solution was washed with water (30mL), 

10 saturated aqueous NaHC0 3 solution and brine, dried with MgSC>4 and evaporated under 
vacuum. The crude product was dissolved in pyridine (lOmL) and heated at 80°C for 15 
hours. The pyridine was evaporated under vacuum and the residue was purified by flash 
chromatography on silica gel (eluent: ethyl acetate) to yield 290mg (O.83mmol). The 
oxadiazole (145mg, 0.41mmol) was dissolved in CH 2 C1 2 (4mL) and TFA (4mL) was 

15 added. After stirring for 1 hour, the mixture was evaporated to dryness to yield (S)-2- 
Ainino-l-(3«phenyl-[l,2,4]oxadiazol-5-yI)-butan-l-one. 



REFERENCE 12 



20 



2- Aminn-1 -(2-phenvl4 1 .31 dithian-2-vn-hexan- 1 -ol . 




2-phenyl-l,3-dithiane (Aldrich) (3.79g; 19.3mmol) was mixed with dry distilled 
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THF (20mL) under a nitrogen atmosphere. The solution was cooled to -60 °C and n-butyl 
lithium (1 .6M in pentane, 1 .56 mmol, 9.74mL) was added slowly by syringe. The reaction 
mixture was wanned to -20 °C and held at that temperature for 30 minutes, and then held 
at -10 °C for 15 minutes. The yellow solution was cooled to -78 °C and (1-Formyl- 
5 pentyl)-carbamic acid terf-butyl ester (1.6 g, 1.4 mmol, in 5 ml THF) was added rapidly 
(over 20 seconds) and 60 seconds later a mixture of 2mL acetic acid and 5mL THF was 
added rapidly. After warming to 23°C the solution was concentrated at reduced pressure. 
Excess 2-phenyl-l,3-dithiane was removed by its crystallization away from the desired 
product using a minimum of ethyl acetate in hexane. The mother liquors were 
10 concentrated and chromatographed using a hexane-ethyl acetate gradient to afford 1 .7 g of 
{ l-|Hyckoxy-(2-phenyl-[13]dithian-2-yl>methyl]-pentyl}-carbaim acid tert-butyl ester. 
(56% yield). 

To { l-(Pydroxy-(2-phenyH13]ditWan^ acidferf- 
butyl ester (608 mg, 1.47 mmol) in 2.7mL dioxane at 10 °C was added hydrochloric acid 
15 (2.7mL, 4M in dioxane). The solution was wanned to 23 °C. After 3 hours the solution 
was diluted with 5 ml toluene and concentrated under reduced pressure. The gummy solid 
was washed with diethyl ether resulting in the hydrochloride salt of 2-amino- 1 -(2-phen vl- 
n ,31dithian-2-vlVhexan-l-ol 414 mg, 82% as a free flowing solid after removal of excess 
ether under reduced pressure. 

20 

REFERENCE 13 
3"Am inn-4-hYHr oxo-pyrrolidine~l-carboxvlic acid tert-butvl ester 



25 




6-Oxa-3-aza-bicyclo[3.1.0]hexane-3-carboxylic acid tert-butyl ester (12.1g, 
65.3mmol) was dissolved in a 8: 1 methanol/water mixture (108mL). Ammonium chloride 
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(15g) and sodium azide (21.4g, 329mmol) was added and the mixture was heated at 60°C 
overnight. After dilution with ether (500mL), the mixture was washed with saturated 
aqueous NaHCC^ (200mL) and brine (200mL), dried with MgS04 and evaporated under 
vacuum. The crude product was dissolved in methanol (200mL). 10% Palladium on 

5 activated carbon (1.5g) was added and the mixture was stirred at ambient temperature 
under a hydrogen atmosphere until TLC analysis showed the disappearance of the starting 
material. The mixture was filtered through a pad of Celite and evaporated to dryness under 
vacuum. The product was purified by flash chromatography on silica gel. Eluent: 5% 
methanol in ethyl acetate to 20% methanol, 3% triethylamine in ethyl acetate. Yield: 4.3g 

10 of 3-amino-4-hvdroxv-pvrrolidine-l-carboxvlic acid tert-butvl ester as yellowish solid. 

REFERENCE 14 
2-Amino-2-methvl- 1 -oxazolor4,5-b1pyridin-2-vl-propan- 1 -one 

15 




2-amino-2-methyl-l-propanol (17.8 g, 200 mmol) was dissolved in a mixture of 
water and 100 ml dioxane and cooled to 0°C. NaOH (8g, 200mmol) and di-t-butyl- 

20 dicarbonate (52.4g, 240mmol) were added and the reaction was allowed to warm to room 
temperature with stirring for 2 hours. After removing the dioxane, the residue was 
extracted with EtOAc, washed with brine, dried with anhydrous MgS0 4 , filtered and 
concentrated to yield 35g of product. 

A solution of oxylyl chloride (15.24g, 120mmol) in 200ml of MeCh was stirred 

25 and cooled to -60°C followed by the drop wise addition of dimethylsulfoxide (19.7g, 
252mmol) in 60ml of MeCk After 10 minutes, a solution of 24>ocamino-2-methyl-l- 
propanol(18.9g, lOOmmol) in 60ml ofMeG 2 was added drop wise at -70°C. The reaction 
mixture was allowed to warm to -40°C for 10 minutes followed by cooling to -70°C before 
the addition of a solution of triethylamine (28.28g, 280mmol) in 60 ml of MeCl 2 . The 
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reaction mixture was allowed to warm to room temperature over a two-hour period and 
40ml of saturated sodium dihydrogen phosphate was added. Hie organic layer was washed 
with brine and dried over MgSCV The solvent was removed to yield 17.3 g of aldehyde. 
A mixture of 2-amiiio-3-hydroxy pyridine (llg, lOOmmol), triethylorthoformate 
5 (80ml) and p-toluenesulfonic acid (61mg) was heated at 140°C for 8 hours. Excess 
triethylorthoformate was removed under vacuum. The product was crystallized from ethyl 
acetate to yield 9g of pyridyloxazole; H 1 NMR (DMSO-8): 9.26 (1H, s), 8.78 (1H, d), 
8.45 (1H, d), 7.7(1H, dd); MS: 120.8 (M+l). 

To a stirred solution of the pyridyloxazole (2.4 g, 20mmol) in THF (100ml) was 

10 added n-BuIi (1.6M solution in 12.5ml of hexane) drop wise under N2 at -78°C. After 1 
hour, MgBrJEt 2 0 (5.16g, 20mmol) was added and the reaction mixture was allowed to 
warm to -45°C for 1 hour before being treated with 2-boc-amino-2-methyl-propanyl- 
aldehyde (2.24g, 12mmol) in THF (20ml). The reaction mixture was stirred for 1 hour, 
quenched with saturated NH4CI, and extracted with ethyl acetate. The organic layer was 

15 washed with brine, dried with MgS0 4 and concentrated. Hie residue was purified by silica 
gel column chromatography to yield 2-boc-amino-2-methyl-l-(5-pyridyloxazole-2-yl)-l- 
propanol (1.18g); H 1 NMR (DMSO-5): 8.5(1H, d,d, J=1.46Hz, J=4.94Hz), 8.14(1H, d,d, 
J1.49Hz, J=8.16Hz), 7.41(1H, d,d, J=4.7Hz, J=8.18Hz), 7.1-6.8(1H, d, d), 6.53(1H, br, 
NH), 6.24, 6.22(1H, s,s, OH), 5.23, 5.21(1H, s,s, , 1.37(3H, s, CH3), 1.33(9H, s, 3xCH3), 

20 1.22(3H, s, CH3); MS: 308.2 (M+l). 

2-Boc-amino-2-methyl-l-(5-pyridyloxazole-2-yl)-l-propanol (156mg, 0.508mmol) 
and MeCl 2 (5ml) were mixed and TFA (0.5ml) was added at room temperature. After 
stirring for 1 hour, the solvent and excess TFA were removed under vacuum to produce 2i 
aminn-9.- methvl-l-oxazolor4,5-b1pyridin-2-vl-propan-l-one TFA salt (165mg). 

25 

REFERENCE 15 
2- Amino- 1 - (5 -methoxvmethvl- f 1 . 3 .41 oxadiazol-2-vl Vbutan- 1 -one 
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(S)-(+)-2-amino-l-butanol (50g» 561mmol) in 200ml of water and 200ml dioxane 
was cooled to 0°C and mixed with NaOH (26.9g, 673mmol) and di-t-butyl-dicarbonate 
5 (146.96 g, 673mmol). After the addition, the reaction was allowed to warm to room 
temperature. The reaction mixture was stirred for 2 hours. After removing the dioxane, 
the residue was extracted with EtOAc, then washed with brine and dried with anhydrous 
MgS0 4 , filtered and concentrated. Without further purification, the crude product (120g) 
was used for next step reaction. 

10 A solution of oxylyl chloride (40.39 g, 265mmol) in 700ml of MeCl 2 was stirred 

and cooled to -60°C. Dimethylsulfoxide (5 1 .7 g, 663mmol) in 100 ml of MeCl 2 was added 
drop wise. After 10 minutes a solution of (S>2-boc-amino-l-butanol (50 g, 265 mmol ) in 
100ml of MeCl 2 was added drop wise at -70°C. The reaction mixture was allowed to 
warm to -40°C for 1 0 minutes and then cooled to -70°C again. A solution of triethylamine 

15 (74.9 g, 742mmol) in 100 ml of MeCl 2 was added. The reaction mixture was allowed to 
warm to room temperature over 2 hours. lOOmls of saturated sodium dihydrogen 
phosphate was added, and then the organic layer was washed with brine and dried over 
MgS0 4 . The solvent was removed to yield 45g of (l-formyl-propyl)-carbamic acid tert- 
butyl ester; H 1 NMR (DMSO-5): 9.4(1H, s), 7.29(1H, br.), 3.72(1H, m), L69(2H, m), 1.4- 

20 1.2(9H, s), 0.86(3H, t). 

A mixture of methyl methoxyacetate (52g, SOOmmol), hydrazine hydrate (30ml) 
was heated to reflux for 8 hours. Excess hydrazine and water were removed under 
vacuum. The residue was extracted with n-butanol, dried with Na 2 S04. Excess n-butanol 
was removed to yield 45g of hydrazide. 

25 A mixture of above hydrazide (45g), triethylorthoformate (146ml) and p- 

toluenesulfonic acid (61mg) was heated at 140°C for 8 hours. Excess triethylorthoformate 
was removed under vacuum. The product was purified by silica gel column 
chromatography to yield 4.6g of 2-methoxymethyl-l ,3,4-oxadiazoie; H 1 NMR (DMSO-5): 
9.21(1H, s), 4.63(2H, s), 3.27(3H, s). 
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To a stirred solution of 2-methoxymethyl-l ,3,4-oxadiazole (4.6 g, 40mmol) m THF 
(100ml) was added n-BuLi (1.6M solution in 25.2ml of hexane) drop wise under N 2 at - 
78°C. After 1 hour, MgBr.Et 2 0 (10.4g, 40.3mmol) was added and the reaction mixture 
was allowed to warm to -45°C for 1 hour before being treated with 2-boc-amino-propanyl 
5 aldehyde (5.28g, 28.25mmol) in THF (20ml). The reaction mixture was stirred for 1 hour, 
quenched with saturated NH4CI, and extracted with ethyl acetate. The organic layer was 
washed with brine, dried with MgS0 4 and concentrated. The residue was purified by silica 
gel column chromatography to yield 2-bc«-ainino-l-(5-methoxymethyl-l,3,4-oxadiazole-2- 
yl)-l-propanol (500mg); H 1 NMR (DMSO-5): 6.7(1/211, d, NH, diastereomeric), 6.5(1/2H, 

10 d, NH, diastereomeric), 6.2(1/2H, d, OH, diastereomeric), 6.0(1/2H, d, OH, 
diastereomeric), 4.83-4.79(lH, m), 4.55(2H, s), 4.05-3.5(lH, m), 3.31(3H, s), 1.9-1.4(2H, 
m), 1.4-1.2(9H, m), 0.85-0.81(3H, m); MS: 300.4(M-1), 302.4(M+1). 

2-Boc-ainino-l-(5-methoxymethyl-13,4-oxadia2ole-2-yl)-l-propanol(500mg, 
1.66mmol), and MeCk (5ml) were mixed and TFA (0.5ml) was added at room 

15 temperature. After stirring for 1 hour, the solvent and excess TFA were removed under 
vacuum to produce 2-amincHl-(5-methoxvmethvl-ri.3.41oxadiazol-2-vlVbutan4K>ne TFA 
salt (340mg). 

20 REFERENCE 16 

2-Amino-l-(5-phenvl-ri3,41oxadia2ol-2-vlVl-butanol 




25 A mixture of the benzylhydrazide (22.5g, 165mmol), triethylorthofoimide (150ml) 

and p-toluenesulfonic acid (300mg) was heated at 120°C for 12 hours. Excess 
triethylorthof ormide was removed under vacuum and the residue was purified by silica gel 
column chromatography to produce oxadiazole (14.5g); H 1 NMR (DMSO-5): 9.34 (1H, s), 
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8.05-7.98 (2H, m), 7.68-7.55 (3H, m); MS: 147.4 (M+l). 

To a stirred solution of the oxadiazole (lOg, 68.5mmol) in THF (100ml) was added 
n-BuIi (1 .6M solution in 42.8ml of hexane) drop wise under N 2 at -78°C After 1 hour, 
MgBr.Et 2 0 (17.69g, 68.5mmol) was added and the reaction mixture was allowed to warm 

5 to -45°C for 1 hour before being treated with 2-boc-ammo-butyl-aldehyde (7.8g, 41mmol) 
in THF (20ml). The reaction mixture was stirred for 1 hour, quenched with saturated 
NH4CI, and extracted with ethyl acetate. The organic layer was washed with brine, dried 
with MgSC>4 and concentrated. Hie residue was purified by silica gel column 
chromatography to yield 2-(2-boc-amino-l-hydroxydutyl)-5-benzyl-l,3,4-oxadiazole 

10 (9.7g); H l NMR (DMSO-5): 8-7.9(2H, m), 7.8-7.7(3H, m), 6.8-6.6(lH, d,d, NH, 
diastereomeric), 6.4-6.1(lH, d,d, OH, diastereomeric), 5-4.4(lH, m), 1.9-1.3(2H, m), 1.3- 
l.l(9H,s,s),0.84(3H, t); MS: 334.5(M+1). 

2-(2-Boc-amino-l-hydroxybutyl)-5-benzyl-l,3,4-oxadiazole (505mg, 1.5mmol) and 
MeCl 2 (5ml) were mixed and TFA ( 1ml) was added at room temperature. After stirring for 

15 1 hour, the solvent and excess TFA were removed under vacuum to produce 530mg of 2i 
ainino-l--f5-phenvl-fl.3,41oxadiazol-2-vl)-l-butanol TFA salt. 

REFERENCE 17 

20 2- Amino- 1 -oxazolo [4.5 -bl pyridin-2- yl-butan- 1 -one 




A mixture of 2-amino-3-hydroxy pyridine (25g, 227mmol), triethylorthoformate 
25 (75ml) and p-toluenesulfonic acid (61mg) was heated at 140°C for 8 hours. Excess 
triethylorthoformate was removed under vacuum. The product was crystallized from ethyl 
acetate to yield 22.5g of pyridyloxazole; H 1 NMR (DMSO-8): 9.26 (1H, s), 8.78 (1H, d), 
8.45 (1H, d), 7.7(1H, dd); MS: 120.8 (M+l). 
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Pyridyloxazole (600 mg, 5 mmol) in 30 ml THF was cooled to 0°C before the 
addition of isopropanyl magnesium chloride (2M in THF, 2.5 ml, 5 mmol). After stirring 
for 1 hour at 0°C, the aldehyde (573 mg, 3 mmol) in 20 ml THF was added. The ice bath 
was removed and the reaction allowed to warm to room temperature. The reaction mixture 
5 was stirred for 2 hours and quenched with saturated ammonium chloride solution. Excess 
THF was removed and the residue was extracted with EtOAc, washed with brine, dried 
with anhydrous MgS0 4 , filtered and concentrated. The crude residue was purified by 
chromatography to yield 383 mgproduct; H 1 NMR (DMSO-8): 8.42(1H, m), 8.18(1H, m), 
7.3(1H, m), 6.8, 6.6(1H, dd, d, OH, diastereomeric), 6.3, 6.02(1H, d, d, NH, 

10 diastereomeric), 4.82, 4.5(1H, m, m, diastereomeric), 1.8-1.3(2H, m), 1.2, 1.05(9H, s,s, 
diastereomeric), 0.89(3H, m); MS: 306.2(M-1), 308.6(M+1). 

To a stirred solution of the pyridyloxazole (12g, lOOmmol) in THF (300ml) was 
added n-BuLi (1.6M solution in 62.5ml of hexane) drop wise under N 2 at -78°C. After 1 
hour, MgBr.Et20 (25.8g, lOOmmol) was added and the reaction mixture was allowed to 

15 warm to -45°C for 1 hour before being treated with 2-boc-amino-butyl-aldehyde (1 1.46g, 
60mmol) in THF (50ml). The reaction mixture was stirred for 1 hour, quenched with 
saturated NH4CI, and extracted with ethyl acetate. The organic layer was washed with 
brine, dried with MgS(>4 and concentrated. The residue was purified by silica gel column 
chromatography to yield 2-boc-amino-l-(5-pyridyloxazole-2-yl)-l-butanol (14.1g). 

20 2-B oc-amino- 1 -(5 -pyridyloxazole-2-yl)- 1 -bu tanol (311mg, Immol) and MeCl 2 

(5ml) were mixed and TFA (1ml) was added at room temperature. After stirring for 1 
hour, the solvent and excess TFA were removed under vacuum to produce 355mg of 2z 
amino- 1 -oxazoloK, 5-blpvridin-2-vl-butan- 1 -one TFA salt. 

25 

REFERENCE 18 
2- Amino- 1 -(5 -pyridin-4- vl- 1" L3 .41 oxadiazol-2- vl Vbutan- 1 -one 
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A mixture of the isonicotinic hydrazide (13.7g, lOOmmol), triethylorthoformate 
(60m!) and p-tcluenesulfosic acid (3£hng) v?as heated at 130°C for 12 heurs. Excess 

5 triethylorthoformate was removed under vacuum. The product was crystallized from ethyl 
acetate to yield 14.8 g; H 1 NMR (DMSO-5): 9.46 (1H, s), 8.8 (2H, dd), 7.9 (2H, dd). 

To a stined solution of the oxadiazole (11. 5g, 78.2mmol) in THF (300ml) was 
added 5ml HMPA and n-BuIi (1 .6M solution in 48.9ml of hexane) drop wise under N 2 at 
-78°C. After 1 hour, MgBr.Et 2 0 (20.2g, 78.2mmol) was added and the reaction mixture 

10 was allowed to warm to -45°C for 1 hour before being treated with 2-boc-amino- 
butylldehyde (9.7g, 50.8mmol) in THF (50ml). The reaction mixture was stirred for 1 
hour, quenched with saturated NH4CI, and extracted with ethyl acetate. The organic layer 
was washed with brine, dried with MgS0 4 and concentrated. The residue was purified 
with silica gel column chromatography to yield 2-bocamino-l-(5-pyridin-4-yl- 

15 [l,3,4]oxadiazol-2-yl)-butan-l-ol (3.5g); H 1 NMR (DMSO-8): 8.85-8.8(2H, m), 7.95- 
7.8(2H, m), 6.66(1H, d,), 6.19(1H, d), 4.96(1H, t), 3.75-3.6(lH, m), 1.72-1.6(1H, m), 1.5- 
1.35(lH,m), 1.27(9H,s),0.87(3H,t); MS: 333.2 (M-l), 335.4 (M+l). 

2-B ocamino- 1 -(5 -pyridin-4-yl-[ 1 ,3 ,4] oxadiazol-2-yl)-butan- 1 -ol (334mg, lmmol) 
and MeCl 2 (5ml) were mixed and TFA (0.5ml) was added at room temperature. After 

20 stirring for 1 hour, the solvent and excess TFA were removed under vacuum to produce 
350mg of 2-amino-l-r5-pvridin-4--vl--ri.3,41oxadiazol-2-vlVbutan-l-one TFA salt. 

REFERENCE 19 

25 2^Airtino^ U(5-pvridin-3-vl-ri.3,41oxadiazol-2--vlVbutan--l-one 
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To a stirred solution of the 3-[l,3,4] oxadiazol-2-yl-pyridine (5g, 34mmol) inTHF 
(IGGml) was added 5ml -HMPA and s-Buli (1 .6M solution in hexane, 21 .25ml) drop wise 
5 under N 2 at -78°C. After 1 hour, MgBr JBt 2 0 (8.77g, 34mmol) was added and the reaction 
mixture was allowed to warm to -45°C for 1 hour before being treated with 2-boc-amino- 
butylldehyde (4.22g, 22.1mmol) in THF (2Qml). The reaction mixture was stirred for 1 
hour, quenched with saturated NH4CI, and extracted with ethyl acetate. The organic layer 
was washed with brine, dried with MgSC>4 and concentrated. The residue was purified 

10 with silica gel column chromatography to yield 2-boc-amino- 1 -(5-pyridin-3-yl- 
[l,3,4]oxadiazol-2-yl)-butan-l-ol (1.5g); H 1 NMR (DMSO-d): 9.2-9.1(lH, d), 8.82- 
8.76(1H, m), 8.4-8.3(lH, m), 7.68-7.6(lH, m), 6.78, 6.65(1H, d d, NH, diastereomeric), 
6.38, 6.16(1H, d,d, OH, diastereomeric), 3.8-3.6(lH,m), 1.9-1.2(2H,m), 1.3, 1.1(9H, s,s,), 
0.84(3H,t); MS: 331.2 (M-l). 

15 2-Boc-amino- 1 -(5-pyridin-3-yl>[l ,3,4]oxadiazol-2-yl)-butan- 1 -ol (167mg, 

0.5mmol) and MeCl 2 (5ml) were mixed and TFA (0.5ml) was added at room temperature. 
After stirring for 1 hour, the solvent and excess TFA were removed under vacuum to 
produce 180mg of 2-amino-l-(5-PTOdin-3-vl-ri3 < 41oxadiazol-2-vlVbutan-l-Qne TFA salt 

20 

REFERENCE 20 
2- Amino- 1 -benzooxazol-2-vl-butan- 1 -one 



H 2 N 

25 
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Benzoxazole (600 mg, 5 mmol) in 20 ml THF was cooled to -5°C and isopropyl 
magnesium chloride ( 2 M in THF, 2.5 ml, 5 mmol ) was added. After stirring for 1 hour at 
-5°C, the aldehyde (561 mg, 3 mmol), prepared as in reference 15, in 10 ml THF was 
added. The reaction was allowed to warm to room temperature with stirring for 2 hours. 

5 The reaction was quenched with saturated ammonium chloride solution, excess THF 
solvent removed. The residue was extracted with EtOAc, washed with brine, dried with 
anhydrous MgS0 4 , filtered and concentrated. The crude residue was purified by 
chromatograph to yield 688 mg product (75%); LC-MS: 305.2 (M-l), 307.0 (M+l); 
H 1 NMR (DMSO-d*): 7.72-7.6 (2H, m), 7.38-7.28 (2H, m), 6.7 (d)-6.52(d) (1H, NH, 

10 diastereomeric), 6.12(d)-5.92 (d) (1H, OH, diastereomeric), 4.81(dd)-4.57(dd) (1H, CH- 
OH), 3.74 (1H, m), 1.9-1.6 (1H, m), 1.6-1.3 (1H, m), 1.25(s)-U(s) (9H, diastereomeric), 
0.85 (3H, t). 

[l-(Benzooxazol-2-yl-hydroxy-methyl)-propyl]-carbamic acid fert-butyl ester 
(275mg, 0.89mmol) and MeCh (5ml) were mixed and TFA (1ml) was added at room 
15 temperature. After stirring for 1 hour, the solvent and excess TFA were removed under 
vacuum to produce 260mg of 2-amino-l-benzooxazol-2-vl-butan-l-one TFA salt. 

REFERENCE 21 

20 2-Cvclohexvlmethyl-4-morpholin-4-vl-4-oxo-butvric acid 




A 0.05 M solution of l-(4-benzyl-2-oxo-oxazolidin-3-yl)-2-cyclohexylmethyl-4- 
25 morpholin-4-yl-butane-l,4-dione (lg) in 3:1 -THF/H 2 0 was treated at 0°C with 8 
equivalents of 30% H2O2 followed by 2.0 equivalents of liOH. The resulting mixture was 
stirred at 0-25°C until the substrate had been consumed (approximately 1 hour). The 
excess peroxide was quenched at 0°C with a 10% excess of 1.5 N aqueous Na 2 S0 3 . After 
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buffering to pH 9-10 with aqueous NaHC0 3 and evaporation of the THF, the oxazolidone 
chiral auxiliary was recovered by MeCk extraction. The carboxylic acid was isolated by 
EtO Ac extraction of the acidified (pH 1 -2) aqueous phase, then recrystallized from EtO Ac 
and hexane to yield 0.58g of 2-cvclohexvlmethvl-4"mcrohohn-4-vl-4^xo-butvric acid; H 1 
5 NMR (DMSO-5): 12(1H, s, COOH), 3.6-3.3(8H, m), 2.8-2.3(3H, m), 1.8-U(11H, m), 0.9- 
0.7(2H, m); MS: 282.2(M-1), 284.1 (M+l). 



REFERENCE 22 

10 2-(2-(>clohexvl-ethvn-4"momholin^-vl-4-oxo-butvricacid 

(S)-(-)-4-Benzyl-2-oxazolidinone (5g, 28.2mmol) was dissolved in THF (lOOmL) 
15 and cooled to -78°C under nitrogen. A 2.5M solution of n-butyllithium in hexane 
(12.4mL) was added with a syringe and the mixture was stirred for 30min. 4-Cyclohexyl- 
butyryl chloride (5.85g, 31mmol) was added at-78°C. The mixture was allowed to warm 
to 0°C over two hours. IN HC1 (50mL) was added and the product was extracted with 
ethyl acetate (3xl00mL). The combined organic layers were washed with saturated 
20 aqueous NaHC0 3 (200mL) and brine (200mL), dried with MgSC>4 and evaporated under 
vacuum. The product was recrystallized from hexane/ether and obtained as a white solid 
(5.6g). 

A solution of diisopropylamine (1.92mL, 13.68mmol) in dry THF (50mL) was 
cooled to -20°C. A 2.5M solution of n-butyllithium in hexane (4.4mL) was added with a 
25 syringe. The mixture was stirred for 30min and then cooled to -78°C. A solution of 4- 
benzyl-3-(4-cyclohexyl-butyryl)-oxazolidin-2-one (3g, 9.12mmol) in THF (lOmL) was 
added slowly over 3min. Stirring was continued for 30min, then a solution of 2-Bromo-l- 
morpholin-4-yl-ethanone (2.28g, 10.94mmol) in THF (4mL) was added over 3min. The 
mixture was allowed to come to room temperature over 5h. IN HC1 (50mL) was added and 
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the product was extracted with ethyl acetate (3xl00mL). The combined organic layers 
were washed with saturated aqueous NaHCC>3 (200mL) and brine (200mL), dried with 
MgS0 4 and evaporated under vacuum. The product (l-(4-benzyl-2-oxo-oxazolidin-3-yl)- 
2-(2-cyclohexyl-ethyl)^morpholin-4-yl-butane-l,4-dione) was obtained after purification 
5 by flash chromatography as a single diastereomer (2.5g). ] H NMR: (CDCI3) 735-7.22 (m, 
5H), 4.69-4.62 (m, 1H), 4.28-4.10 (m, 3H), 3.76-3.46 (m, 8H), 3.37 (d, J=13.6Hz, 1H), 
2.91 (ddd, J=16.4Hz, J=13Hz, J=3Hz, 1H), 2.76 (ddd, J=13.5Hz, J=llHz, J=3Hz, 1H), 
2.51 (dt, J=13.6Hz, J=3Hz, 1H), 1.76-0.80 (m, 15H). MS: (M+H) + 457. 
1 -(4-Benzyl-2-oxo-oxazoUdm-3-yl)^ 

10 butane-l,4-dione (2.5g, 5.48mmol) was dissolved in a 3: 1-THF/H 2 0 mixture (5QmL) and 
cooled to 0°C. H2O2 (5mL) was added followed by lithium hydroxyde monohydrate 
(462mg, llmmol). The mixture was stirred at 0°C for 30min. Excess peroxide was 
quenched with 1.5N Na2S03 solution and the THF was evaporated under vacuum. The 
chiral auxiliary was removed by extraction with diethyl ether. After acidification to pH 1 

15 the product was isolated by extraction with ethyl acetate. The combined organic layers 
were washed with saturated aqueous NaHC0 3 (200mL) and brine (200mL), dried with 
MgS0 4 and evaporated under vacuum. The crude acid ((2R)-2-(2-Cyclohexyl-ethyl)-4- 
morpholin-4-yl-4-oxo-butyric acid) was used for coupling (EDC) and oxidation (Dess- 
Martin) as described in the examples, infra* 

20 

(2R>l-((4Sy4-Benzvl-2-oxo-oxra^ 
vl-butane-L4-dione was prepared by the same procedure as described for reference 22. 4- 
Cyclohexyl-butyryl chloride was substituted by 3-cyclohexyl-propionyl chloride. ! H NMR: 
(DMSO) 7.35-7.22 (m, 5H), 4.63-4.56 (m, 1H), 4.28 (t, J=8.5Hz, 1H), 4.17-4.06 (m, 2H), 
25 3.70-3.35 (m, 8H), 2.94 (d, J=13.2Hz, 1H), 2.82 (dd, J=13.2Hz, J=8Hz, 1H), 2.72 (dd, 
J=16Hz, J=10.4Hz, 1H), 2.51 (dd, J=16Hz, J=3.2Hz, 1H), 1.75-0.75 (m, 13H); MS: 
(M+H) + 443. 



30 REFERENCE 23 

iy-bopropvl-2-benzylsulfonvlmethvl-succinamic acid 
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To a stirring mixture of itacconic anhydride (1.1209g, lOmmol) in 10 ml of 
5 methylene chloride at 0°C was added drop wise isopropyl amine (0.85ml, lOmmol). The 
reaction was stirred at room temperature for 1 hour and the solvent was removed under 
reduced pressure to give 2-(isopropylcarbamoyl-methyl)-acrylic acid. The residue was 
dissolved in lOmlof DMF, then benzyl meicaptan(1.17g, 10.0mmol)andDMAP(122mg, 
lmmol) were added and the reaction was stirred at room temperature for overnight. The 

10 mixture containing 2-benzylsulfanylmefliyl-N-isopropyl-succinaimc acid was cooled to 0°C 
and oxone® (4.9 1 82g, 8mmol) in 20 ml of water was added and stirred for 2 hours at room 
temperature. More oxone® was added and the reaction was stirred at room temperature for 
18 hours. The reaction was filtered and the white solid was washed with water, ether and 
dried under high vacuum to give 1.0 grams of iV4sopropvl-24)enzvlsulfonvlmethvI- 

15 succinamic acid, which was used without further purification; LCMS retention time 
2:32minutes: MS+1 (328.1). 

REFERENCE 24 

20 4-(4-Methvl-pipera2in-l-vlM^ acid 




To a stirring mixture of itacconic anhydride 1.1209g, lOmmol) in 10 ml of 
methylene chloride at 0°C was added drop wise methyl piperizine (l.Og, lOmmol). The 



588 



WO 02/051983 



PCT/US01/50680 



reaction was stirred at room temperature for 1 hour and the solvent was removed under 
reduced pressure to give compound 2-[2-(4-methyl-piperazin-l-yl)-2-oxo-ethyl]-acrylic 
acid. The residue was dissolved in 10 ml of DMF, then benzyl mercaptan (1.17g, 
lO.Ommol) and DMAP (122mg, Immol) were added and heated to 50-60°C until reaction 
5 turned clear then the reaction was stirred at room temperature for overnight. Another 0.59 
ml of benzyl mercapton (5mmol) was added and the reaction was stirred overnight at room 
temperature. The mixture containing compound 2-benzylsulfanylmethyl-4-(4-methyl- 
piperazin-l-yl)-4-oxo~butyric acid was cooled to 0°C and oxone® (6.1378g, lOmmol) in 20 
ml of water was added and stirred for overnight at room temperature. More oxone® was 
10 added and the reaction was stirred at room temperature for 2 hours. The reaction was 
filtered and the product was in the aqueous phase and was purified on HPLC to give 
0.2477 gram of pure 4-(4-methvl-piperazin4^ 
acid; LCMS retention time: 1.72 minutes; M+l (3693). $ 



15 



REFERENCE 25 



2-(2-Morpholin-4-vl-2-oxo-ethvl>-5-phenvl-pentanoicacid 




20 



Reference 25 was synthesized as described in the following reaction protocol: 
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2-(2-Momholin-4"Vl-2-oxo-ethvlVmalonic acid diethyl ester (1) 

5 To a solution of n-tetra butyl ammonium hydrogen sulfate (1 . 1 8g, 3.48 mmol) and 

NaOH (560 mg, 13.9 mmol) in water (8 ml) was added a solution of 4-(2-bromoacetyl 
morpholine) (1.45g, 6.97 mmol) and diethyl malonate (1.34g, 8.36 mmol) in DCM (8 ml). 
The mixture was stirred at room temperature for 3 hours, diluted with water (30 ml) and 
extracted with DCM (2x30 ml). The organic layer was dried (MgSO,*) and concentrated in 

10 vacuum. The residue was purified by chromatography (silica) eluting with 1:2 v/v ethyl 
acetate - heptane to give 2-(2-morDholin-4-vl-2-oxo-ethvlVmalonic acid diethyl ester as a 
colorless oil (1.19 g, 59%); l HNMR (CDC1 3 ) 4.25 (m, 4H), 4.0 (t, J=7.2Hz, 1H), 3.8-3.45 
(m, 8H), 3.0 (d, J=7.4Hz, 2H), 1.3 (t, J=7.1Hz, 6H). 

15 

2^2-Morpholin-4-vl-2-oxo-ethvl)-2-f3-phenvl-allvlVmalonic acid diethyl ester (2) 

To a mixture of Pd(OAc) 2 (17.5 mg, 0.078 mmol) and PPh 3 (40.9 mg, 0.156mmol) 
in dry THF (2ml) under N 2 , cinnamyl alcohol (105.1 mg, 0.78 mmol) was added followed 
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by a solution of 2-(2-morpholin«4-yl-2-oxo-ethyl)-malonic acid diethyl ester (250 mg, 0.87 
mmol)andNaH(17.4mg,043mmol)indryTHF(3ml). BF 3 (lMinTHF, lml, lmmol) 
was then added and the yellow solution was stirred at room temperature for 6.5 hours. The 
mixture was diluted with ethyl acetate (50 ml) and washed with IN HC1 (10 ml) and brine 
5 (2 x 20 ml). The organic layer was dried (MgS04), concentrated in vacuum and purified by 
chromatography eluting with 1:1 v/v ethyl acetate - heptane mixture to give 2-(2- 
moiphoUn^yl«2<)xo-ethyl>2-(3-phenyl-allyl)-malonic acid diethyl ester as a thick, yellow 
oil (266.5 mg, 85%); *H NMR (CDC1 3 ) 7.25 (m, 5H), 6.40 (d, J=15.6Hz, 1H), 6.1 (dt, 
J=15.8, 7.7Hz), 4.2 (q, J=7.1Hz, 4H), 3.6 (m, 6H), 3.45 (m, 2H), 3.05 (d, J=7.6Hz, 2H), 3.0 
10 (s, 2H), 1.25 (t, J=7.1Hz, 6H). MS: 404 (MKT) 

2'(2-Morpholin-4-vl-2-oxo-ethvlV2-(3-phenvl-propvlVmalonic acid diethyl ester (3) 

15 A solution of 2-(2-moipholin-4-yl-2-oxo-ethyl)-2-(3-phenyl-allyl)-malonic acid 

diethyl ester (257 mg, 0.637 mmol) in EtOH (1 5 ml) was hydrogenated over Pd/C at 55 Psi 
for 7.5 hrs. The catalyst filtered off over a pad of Celite and the filtrate evaporated under 
vacuum to give 2-f2-morpholin-4-vl"2-oxo-ethvl)-2-f3"Phenvl-propylVmalonic acid diethyl 
ester as a light yellow oil (260 mg); ! H NMR (CDC1 3 ) 7.4-7.1 (m, 5H), 4.20 (q, J=7.1Hz, 

20 4H), 3.7-3.4 (m, 8H), 3.0 (s, 2H), 2.6 (t, J=7.6Hz, 2H), 2.2 (m, 2H), 2.55 (m, 2H), 1.20 (t, 
J=7.1Hz, 6H). MS: 406 (MH 4 ). 

2-(2-Morpholin-4-vl-2-oxo-ethyl)-2-(3-phenvl-propvlVmalonicacid 
25 monoethvl ester (4) 

To a solution of 2-(2-morpholin-4-yl-2-oxo-ethyl)-2-(3-phenyl-propyl)-malonic 
acid diethyl ester (934 mg, 2.3 mmol) in a 2:1 mixture of ethanol and water (12 ml) 
LiOH H 2 0 (193.3 mg, 4.61 mmol) was added and heated at 40 °C for 19 hrs. Ethanol was 
30 evaporated under reduced pressure, the residual aqueous mixture was acidified to pH 1 and 
extracted with methylene chloride (2x40 ml). The organic extract was dried with MgS0 4 
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and evaporated under reduced pressure to give 2-(2-morpholin-4-vl-2-oxo-ethvlV2-f3- 
phenyl-propylVmalonic acid monoethvl ester as a thick* yellow oil (831 mg); *H NMR 
(CDCb) 7.4-7.1 (m, 6H), 4.25 (q, J=7.1Hz, 2H), 3.8-3.4 (m, 8H), 3.20 (d, J=16.4Hz, 1H), 
2.9 (d, J=16.4Hz, 1H), 2.6 (m, 2H), 2.1-1.8 (m, 4H), 1.25 (t, J=7.1Hz, 3H). MS : 378 
5 (MH 4 ). 

2-f2-Morpholin-4-vl-2-oxo-ethvlV5-phenvl-pentanoic acid ethyl ester (5) 

10 A Solution of 2-(2-morpholin-4-yl-2-oxo-ethyl)-2-(3^ acid 

monoethyl ester (809 mg, 2.14 mmol) in toluene (25 ml) was heated under reflux for 23 
hours. The colorless solution was concentrated under reduced pressure, the residue was 
taken up in diethyl ether (50 ml), washed with saturated NaHC0 3 and dried over MgS(>4, 
The solvent was evaporated under reduced pressure to give 2-(2-morpholin-4-vl-2-oxo- 

15 ethvlVS-phenvl-pentanoic acid ethyl ester as yellow oil (617 mg); *H NMR (CDCI3) 7.3- 
7.1 (m, 5H), 4.2 (m, 2H), 3.8-3.4 (m, 8H), 3.0 (m ,1H), 2.75 (dd, J=15.9, 9.4Hz, 1H), 2.65 
(m, 2H), 2.35 (dd, J=15.9, 5.1Hz, 1H), 1.8-1.55 (m, 4H), 1.29 (t, J=7.1Hz, 3H). MS : 334 
(MH+). 

20 

2-(2-Morpholin-4-vl-2-oxo-ethvlV5-phenvl-pentanoic acid (6) 

To a solution of 2-(2-morpholin-4-yl-2-oxo-ethyl)-5-phenyl-pentanoic acid ethyl 
ester (604 mg, 1.81 mmol) in a 2:1 mixture of Me0H-H 2 O (12 ml) LiOH.H 2 0 (228 mg, 
5.43 mmol) was added and stirred overnight at room temperature. Ethanol was removed 

25 under reduced pressure, residue diluted with water (40 ml) and washed with ether. The 
aqueous layer was acidified to pHl with IN HC1 and extracted with diethyl ether (3x 25 
ml). The combined organic extracts were dried with MgS0 4 and concentrated under 
reduced pressure to give 2-f2-mQrpholm-4-vl-2-oxo-ethvlV5-phenvl-pentanoic acid as a 
white solid (492 mg); ! H NMR (CDC1 3 ) 8.0-7.5 (1H), 7.4-7.1 (m, 5H), 3.8-3.4 (m, 8H), 3.0 

30 (m, 1H), 2.8 (dd, J=16.4, 9.6Hz, 1H), 2.65 (t, J=7.2Hz, 2H), 2.40 (dd, J=16.4, 4.3Hz, 1H), 



592 



WO 02/051983 



PCT/US01/50680 



1.9-1.5 (m, 4H). MS : 306 (MH*). 



REFERENCE 26 
2-Amino-l-(5-phenvl-ri,2,41oxadiazol-3-vn-butan'l-ol 



OH 



h 2 n 




10 



Reference 26 was synthesized as described in the following reaction protocol: 



OH 

BocN^ 



(1) 



NH 2 OH.HC! 
NaOMe, MeOH 



OH 



OH 



BocNj^^NHg 
Benzoic acid ; J| p 

N N EDCi " " " 

(2) ™ (3) 



OH 



H 2 N 




TFA 



/ ^O^Ph DCM 
(5) 



Microwave, 150°C 
diglyme 




(4) 



15 



( l-fHvdroxv-(N-hvdro y Y Cflrha ™i ™dovn-methvl1-propvl l-carbamic 
acid tert-butvl ester (2) 



A solution of (2-cyano-l-ethyl-2-hydroxy-ethyl)-carbamic acid tert-butyl ester 
(9.53g, 44 mmol) in methanol (80 ml) was cooled to 0°C and treated successively with 
hydroxylamine hydrochloride (3.05, 44 mmol) in methanol (80 ml) and 25% sodium 
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methoxide solution in methanol (10.2 ml). Stirred at 0°C for 5 minutes, cold bath removed 
and the reaction mixture stirred at room temperature for 5 hours. Methanol evaporated off 
under reduced pressure, crude partitioned between ethyl acetate and water. Organic layer 
separated, dried (MgSC>4) and evaporated under reduced pressure to give yellow oil. 
5 Purified by mplc, eluting with a mixture of ethyl acetate - heptane to give the tide 
compound as white solid (3.5 g); MS: M(H*) 248. 

( l-fHvdroxv-(N-benzovloxv(^bamimidovl)-methvl1--propvl )-carbamic 
10 acid tert-butvl ester (3) 

A solution of { l-|tydroxy-(7V-hydroxycarbamimidoyl)-methyl]-propyl}^arbamic 
acid tert-butyl ester (2) (2.5g, 10 mmol) in dichloromethyl (125 ml) was treated with 
benzoic acid (136 g, 11 mmol), EDCI (2.14 g, llmmol), HOBT (1.37 g, 10 mmol) and 
15 triethylamine (1.35 ml, 11 mmol) and stirred at room temperature overnight Reaction 
mixture was washed with saturated sodium bicarbonate solution and then water and dried 
over Na2SC>4. Solvent evaporated under reduced pressure, crude purified by mplc eluting 
with 1% triethylamine in 2:3 v/v ethyl acetate and heptane mixture to give yellow solid 
(850 mg); MS: MIT 352. 

20 

2-Aminn-l -(5 -phenyl- n.2.41oxadiazol-3-vlVbutan-l-ol (5) 

A solution of (3) (1 .5g, 4.3 mmol) in diglyme was heated at 150°C in a microwave 
25 (Smith Creator, S00219) for 40 minutes. Solvent evaporated under vacuum in Genevac 
Evaporator at 80°C for 3hours to give a brown solid. This was taken in dichloromethyl (40 
ml) and treated with trifluoroacetic acid at room temperature for 2 hours. Solvent 
evaporated to dryness under reduced pressure, crude taken in water, washed with DCM, 
aqueous layer basified with 1M NaOH solution and extracted with dichloromethyl. 
30 Organic layer dried over Na 2 S0 4 to give pale brown solid (300mg); 1 HNMR (CDCI3) 8. 14- 
8.10 (m, 2H), 7.59-7.47 (m, 3H), 4.83 & 4.65 (d, J= 5Hz, 1H), 3.18-3.05 (2m, 1H), 1.71- 
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1.20(m, 2H), 1.05-0.97 (dt, J= 7.2Hz, 3H). 

REFERENCE 27 

5 3-Benzvlsulfopvl-2-(tetr^ acid (27a) 




3-flfropane4-sulfonviy2-(tetrahyfa acid (27b\ 




10 

Compounds 27a and 27b were synthesized according to the following protocol: 
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(27a) R=Ph 
(27b) R=Me 



Oxone 



RSH, NaHC0 3 
EtOH 




(3a)R=Ph 
(3b) R=Me 



(2a) R = Ph 
(2b)R = Me 



2-rretrahvdrO'T)vran-4-vloxvmethvl)-acrvlic acid ethyl ester (1) 



10 



NaH added to a solution of 4-hydroxy tetrahydropyran (5g, 49 mmol) in THF 
(40ml) stirred at room temperature for 30 minutes. A solution of ethyl 2-(bromomethyl) 
acrylate (9.6 g, 49 mmol) in THF (30 ml) was added and stirred at room temperature 
overnight. Reaction mixture cooled in ice, quenched with saturated NH4CI solution and 
extracted with ethyl acetate. Organic extracts dried, (Na 2 SC>4) and purified by mplc eluting 
with 1 :9 to 2:8 v/v ethyl acetate - heptane mixture to give the tide compound as yellow oil 
(6.56g, 61%). MS: MIT 215; LCMS retention time 3.29 minutes. 



15 3-Benzvlsulfanvl"2-(tetrahvdro-pvran^vlox\anethvlVpropionic acid ethyl ester f2a> 

A suspension of 2-(tetrahydro-pyran-4-yloxymethyl)-acrylic acid ethyl ester (2.2g, 
10.2 mmol) in ethanol (100 ml) was treated with a solution of NaHC0 3 (0.86g, 10.2 mmol) 
in water ml (10ml) and benzyl mercapton (1.21 ml, 10.2 mmol) at room temperature 
20 overnight. Ethanol evaporated off under reduced pressure, crude partitioned between ethyl 
acetate and water, organic layer separated and purified by mplc eluting with 1:9 to 2:8 v/v 
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ethyl acetate -heptane mixture to give the title compound as pale yellow oil (1.27g). MS: 
339 (MH*); LCMS (Protocol B) retention time 4.3 minutes. 

By using ethylmercapton 3-ethylsidfanyl-2-(tetrahydro-pyran-4-yloxymethyl)- 
propionic acid ethyl ester (2b) was similarly prepared; MS : 281 (MH 4 ); LCMS retention 
5 time 3.9 minutes. 

3-Benzvlsulfanvl-2-(teti^Y(fr^ acid (3a) 

10 A solution of 3-benzylsulfanyl~2-(tetrahydro-pyran^yloxymethyl>propionic acid 

ethyl ester (1 .27g) in ethanol (30ml) was treated with 2N NaOH (9.4 ml) overnight. Usual 
water work up gave the title compound as white solid; MS: 333 (M+Na), 311 (M+l); 
LCMS retention time 3.7 minutes. 

3-Ethylsulfanyl-2-(tetrahydr^^ acid (3b) was 

15 similarly prepared by using 3^thylsulfanyl-2-(teti^ydro-pyimi^yloxymethyl)-propionic 
acid ethyl ester. 



3~Benzvlsulfonyl-2-(tetrahvdrO"pvran^vlox\miethvl)-propionic acid (27a) 

20 

A solution of 3-Benzylsulfanyl-2-(tetrahydro-pyran^yloxymethyl)-prop acid 
(1.1 6g, 3.7 mmol) in a mixture of MeOH (10 ml) and water (30 ml) was treated oxone (3.5 
g, 5.6 mmol) overnight. Methanol evaporated off under reduced pressure, aqueous layer 
extracted with ethyl acetate, dried (Na 2 SC>4) and evaporated under reduced pressure to give 
25 the title compound as white solid (1.36 g); MS: 365 (M+Na), 343 (MH*); LCMS retention 
time 3.1 minutes. 

3^thylsulfonyl-2-(tetrahydro-pyran^yloxymethyl)-propionic acid (27b) was 
similarly prepared from 3-ethylsulfanyl-2-(tetrahydro-pyran^yloxymethyl)-propionic 
acid; MS: 303 (M+Na), 281 (MH*); LCMS retention time 2.3 minutes. 
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REFERENCE 28 
4"Morpholin^vl^-oxo-2-benzvIsidfQnvlmethvl"butvric acid (28aV. 
2-(2-Me1hvI-propane4-sulfonyto acid (28b): 

2-(>clopropylmethYlsu^^ acid (28cV. and 

5 2-(2-Difluoromethoxv-benzvlsulfo^ acid 

(28d) 

• JO A A ' vO 

^n^o ^n-^a^o r^N-^^V 0 rw-vvo 

(28a) (28b) (28c) (28d) 

10 

4-Morpholin-4-vl-4-oxo-2-benzvlsulfonvlmethyl-butvric acid (28a) 
2-(2-Methyl-propane-l-sulfoDytoethviy^ acid (28b) 

2<X>clopropvlmethylsulfonvlmethvl^morpholin-^vl-4-oxo-butvric acid (28c) 
2-(2-DifluOTomethoxy-benzylsalfonvlmethvl)^morpholip-^Yl-4-oxo-butyric acid 
15 (28d) 

Compounds 28a, b, c and d were synthesized according to the following protocol: 
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cT^n-h' + o^o o DCMi0 o C3h ^XJLq 

W H * °^ 



DMF,20h,r.t. 



j^u-KjLfO 1 3 eq Na0H> dry Et0Hi 20hi r t r^N-^Oj 

o R Br + O^J (5 

" 2. Oxone, 4h, r.t. *H 

28 



2 



R = 



a b c d 

• ^ . x * X 




Synthesis of 2-(2-morpholin-4-vl-2-oxoethvl)-acrvlic acid (1) 

5 Morpholine (20mL, 228.6 mmol) was slowly added to a stirring solution of itaconic 

anhydride (25. lg, 228.6 mmol) suspended in dichloromethyl at 0°C. The reaction mixture 
was allowed to slowly warm to room temperature. Upon completion (LCMS), volatiles 
were removed by vacuum under reduced pressure. Crude yield: 44.96g, 99%. Product was 
used without further purification. 

10 



Synthesis of 2-Acetvlsulfanvlmethvl^moroholin-4>vl-4"Oxo"butvric acid (2) 

2-(2-morpholin-4-yl-2-oxo-ethyl)-acrylic acid (55.19g, 277.0 mmol) was dissolved 
15 in 120mL DMF and set to stir at room temperature. Potassium thioacetate (25g, 219.0 
mmol) was added in one portion, and the reaction mixture was allowed to stir at ambient 
temperature for 20 hours. Upon completion (LCMS), DMF was removed by vacuum under 
reduced pressure. Crude Yield: 75g. Percent Purity (LCMS): 40%. The crude product was 



599 



WO 02/051983 PCTYUS01/50680 



used without further purification. 

Synthesis of 4-moiphoUn^vl-4-oxo-2-benzvlsulfonvlmethvl--butvric acid (28a) 

5 4-Morpholin^yl^oxch2-benzylsulfonylmethyl-butyric acid (8.078g, 29.37 mmol) 

was dissolved in lOOmL dry EtOH and set to stir at room temperature. NaOH pellets 
(3.52g, 88.0 mmol) were added in one portion, and the reaction mixture was allowed to stir 
for 10 minutes. Benzyl bromide (3.18mL, 26.7 mmol) was then added, and the reaction 
mixture was allowed to stir at ambient temperature for 20 hours. Upon completion 

10 (LCMS), the reaction mixture was diluted with water and the pH was lowered to ~pH2. 
The reaction mixture was then washed 3x with EtOAc. The organic phase was 
concentrated in vacuo and then diluted with 200mL aqueous MeOH. Oxone® (10.78g, 
16.58 mmol) was added in one portion and the reaction was stirred at room temperature for 
4 hours. Conversion of sulfide to sulfone was monitored via LCMS. Upon completion, 

15 reaction was quenched by the addition of sodium thiosulfate. Salts were filtered and the 
reaction mixture was washed 3X with ethyl acetate and dried over sodium sulfate. The 
organics were evaporated by vacuum under reduced pressure. The crude solid was 
crystallized from EtOAc. Yield 1.3g Percent Purity (NMR): 99%. m/z (LCMS) M* 
356.01 . 5h 12.6 (1 H, br s), 7.4 (5 H, m), 4.5 (2 H, s), 3.5 (4 H, m), 3.5 (1 H, m), 3.4 (4 H, 

20 m), 3.2 (2 H, d), 2.75 (2 H, d). 

Synthesis of 2-(2-Methvl-propane-l-sulfonvta^ 

acid (28b) 

25 

4-MoiphoUn^-yl^oxch2-benzylsulfonylmethyl-butyri acid (10.90g, 40.15 mmol) 
was dissolved in lOOmL dry EtOH and set to stir at room temperature. NaOH pellets 
(4.81g, 120.45 mmol) were added in one portion, and the reaction mixture was allowed to 
stir for 10 minutes. l-Bromo-2-methyl propane (5.0g, 36.49 mmol) was then added, and 
30 the reaction mixture was allowed to stir at ambient temperature for 20 hours. Upon 
completion (LCMS), the reaction mixture was diluted with water and the pH was lowered 
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to~pH2. The reaction mixture was then washed 3x with EtOAc. The organic phase was 
concentrated in vacuo and then diluted with 200mL aqueous MeOH. Oxone (10.02g, 
1 4.57 mmol) was added in one portion and the reaction was stirred at room temperature for 
4 hours. Conversion of sulfide to sulfone was monitored via LCMS. Upon completion, 
5 reaction was quenched by the addition of sodium thiosulfate. Salts were filtered, and the 
reaction mixture was washed 3X with ethyl acetate and dried over sodium sulfate. The 
organics were evaporated by vacuum under reduced pressure. Product was purified via 
HPLC. Yield: l.lg,23.1%. m/z (LCMS) M** 322.01, R f = 2.03. 5Hl2.6(lH,brs),3.5(4 
H, m), 3.5 (1 H, m), 3.4 (4 H, m), 3.25 (2 H, d), 3.0 (2 H, m), 2.9 (2 H, d), 2.4 (1 H, m), 1.3 
10 (6H,dd). 

Synthesis of 2-(>clopropylmethvlsutfonvlmefa^^ acid 

15 

4-MorphoKn^yl-4^xo-2-benzylsulfonylmethyl-butyric acid (1 1 . 16g, 40.74 mmol) 
was dissolved in lOOmL dry EtOH and set to stir at room temperature. NaOH pellets 
(4.81g, 120.25 mmol) were added in one portion, and the reaction mixture was allowed to 
stir for 10 min. Bromomethylcyclopropane (5.0g, 37.04 mmol) was then added, and the 

20 reaction mixture was allowed to stir at ambient temperature for 20 hours. Upon 
completion (LCMS), the reaction mixture was diluted with water and the pH was lowered 
to ~pH2. The reaction mixture was then washed 3x with EtOAc. The organic phase was 
concentrated in vacuo and then diluted with 200mL aqueous MeOH. Oxone (15.6g, 24.0 
mmol) was added in one portion and the reaction was stiiTed at room temperature for 4h. 

25 Conversion of sulfide to sulfone was monitored via LCMS. Upon completion, reaction 
was quenched by the addition of sodium thiosulfate. Salts were filtered, and the reaction 
mixture was washed 3X with ethyl acetate and dried over sodium sulfate. The organics 
were evaporated by vacuum under reduced pressure. Product was purified via HPLC. 
Yield: 1 .2g, 15.1%. m/z (LCMS) M + 320. 1, R f = 1 .84. 8 H 12.6 (1 H, br s), 3.5 (4 H, m), 3.5 

30 (1 H, m), 3.4 (4 H, m), 3.25 (2 H, d), 3.0 (2 H, m), 2.9 (2 H, d), 2.4 (1 H, m), 1.1 (1 H, m), 
0.62(2H,q),0.38(2H,q). 
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Synthesis of 2-f2-Difluoromethoxv-benzvlsulfonvlmethvlM-morpholin^vl^oxo- 

butvric acid (28d) 

5 

4-MorphoIin^yl^oxch24>enzyIsulfonylm^ acid (1.27g, 4.64 mmol) 

was dissolved in 50mL dry EtOH and set to stir at room temperature. NaOH pellets 
(556mg, 13.92 mmol) were added in one portion, and the reaction mixture was allowed to 
stir for 10 min. 2-(Difluoromethoxy)-benzyl bromide (1 .00g, 4.219 mmol) was then added, 

10 and the reaction mixture was allowed to stir at ambient temperature for 20h. Upon 
completion (LCMS), the reaction mixture was diluted with water and the pH was lowered 
to -2. The reaction mixture was then washed 3x with EtOAc. The organic phase was 
concentrated in vacuo and then diluted with lOOmL aqueous MeOH. Oxone (1.58g, 2.43 
mmol) was added in one portion and the reaction was stirred at room temperature for 4h. 

15 Conversion of sulfide to sulfone was monitored via LCMS. Upon completion, reaction 
was quenched by the addition of sodium thiosulf ate. Salts were filtered, and the reaction 
mixture was washed 3X with ethyl acetate and dried over sodium sulfate. The organics 
were evaporated by vacuum under reduced pressure. Product was purified via HPLC. 
Yield: 195mg, 19.0%. m/z (LCMS) M* 422.1. R f =2.42. 5h 12.6 (1 H, br s), 7.6— 7.2 (4 

20 H, m), 7.19 (1 H, s) 4.5 (2 H, s), 3.5 (4 H, m), 3.5 (1 H, m), 3.4 (4 H, m), 3.2 (2 H, d), 2.75 
(2H,d). 



REFERENCE 29 

25 flRV2-(fSVl-Hvdroxv--2-morpholin-4-vl"2-oxo^thvD-5-phenvl-pentanoic acid (Sa^ 
ffil5-(2-Difluoromethoxv-phen^ 

pentanoic acid (5b) 

(^V2-ffSVl-Huorch2-mon)hohn^vl-2-oxo-ethvl)-5-phenvl"pentanoic acid (5c) 
(RV5-(2-Difluoromethox v-phenvl V2-((S V 1 -fluoro-2-morpholin-4-vl-2-oxo-ethvlV 
30 pentanoic acid (5d) 
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(SaJR-H 
(5b)R = OCHF 2 



(5c) R =H 
(5d) R a OCHF 2 



Compounds 5a, 5b, 5c and 5d were prepared according to the following reaction 



protocol: 




(4a>R=H 
(4b)R = OCHF 2 



DAST 
DCM 



(5a)R«H 
(5b)R = 0CHF 2 



1 J^j) 

(4c)R=H 
(4d)R«OCHF 2 



X) 



(5c) R *H 
(5d)R«0CHF 2 



(SV3-Acetoxv^morpholin-4-vl-4-oxo-butvricacid (la) & 
fSV2-Acetoxv-4-morpholin-4-vl-4-oxo-butvric acid (lb) 



Moipholine (14.48 ml) and Triethylamine (23.14 ml, 166 mmol) were added to an 
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ice-cold solution of acetic acid (S)-2,5-dioxo-tetrahydro-fiiran-3-yl ester (25g, 158.12 
mmol) in dry THF (600 ml) and the solution was stirred at room temperature over the 
week-end. Solvent was evaporated under reduced pressure, residue diluted with water, 
acidified to pH 2 with IN HC1 and extracted with ethyl acetate. Combined organic extracts 
5 were dried over MgS04 and evaporated under reduced pressure to give a mixture of (SV3- 
acetoxv-4-morpholin-4-vl-4-oxo-butvric acid and 2-acetoxv-4-morpholin"4-vl-4-oxo- 
butvric acid (14g) a s colorless oil. MS: 246 (MH*). 

(S)-3-Hvdroxv-4-morphoUn-4-vl-4-oxo-butvric acid methyl ester (2a) 

.10 

To a mixture of (S)-3-acetoxy-4-morpholin-4-yl-4-oxo-butyric acid and 2-Acetoxy- 
4-morpholin-4-yl-4-oxo-butyric acid (llg, 44.8 mmol) in dry methanol (30 ml) HC1 in 
dioxane (4M, 7.3 ml, 29.16 mmol) was added and stirred at room temperature for 5 hrs. 
The reaction mixture was neutralized with solid NaHC03, filtered through a mixture of 

15 Celite/Na 2 S04 (1:1) and concentrated under reduced pressure to give a mixture of (S)-3- 
Hydroxy-4-morpholin-4-yl-4-oxo-butyric acid methyl ester and (S)-2-Hydroxy-4- 
morpholin-4-yl-4-oxo-butyric acid methyl ester. Column chromatography on silica eluting 
with a mixture of ethyl acetate and methylene chloride gave (S)-3-Hydroxy-4-tnoipholin-4- 
yl-4-oxo-butyric acid methyl ester, (6 g) as white solid; ! H NMR (CDC1 3 ) 8 2.62 (d, 

20 J=8Hz, 2H), 3.78-3.44 (m, 1 1H), 3.76 (d, J=9Hz, 1H), 4.8-4.73 (m, 1H); MS: 2l8(Mi?). 

flBV(RV2-f(SVl-Hvdroxv-2-morpholin^vl-2»-oxo-ethvlV5-phenvl 
-pent-4-enoic acid methyl ester Gal 

25 Lithium hexamethyldisilazide (1M in THF, 14.5 ml, 14.5 mmol) was added to a 

solution of (S)-3-Hydroxy-4-morpholin-4-yl-4-oxo-butyric acid methyl ester (1.5g, 6.9 
mmol) in dry THF (15 ml) at -78° C under N 2 and stirred for 30 min. Cinnamyl bromide 
(1 .6g, 7.32 mmol) was then added, the reaction mixture stirred at -78 °C for 2 hrs, warmed 
up to room temperature and stirred overnight at room temperature. The reaction was 

30 quenched with saturated ammonium chloride solution, adjusted the pH to 6 with IN HC1 
and extracted with ethyl acetate. Combined ethyl acetate extracts were dried over MgS0 4 
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and concentrated under reduced pressure to give pale brown solid. Column 
chromatography on silica eluting with a mixture of ethyl acetate and methylene chloride 
gave the title compound as pale, yellow solid (1.15 g). 

5 (E)-(R)-5-(2-Difluoromethoxv^ 

ethvl)-pent-4-enoic acid methyl ester (3b) 

Similarly prepared according to the procedure above but replacing cinnamyl 
bromide withl- ((E)-3-Bromo-propenyl)-2-difluoromethoxy-benzene. 

10 

(2R3SV2-Benzvl-3-hvdroxv-4-morpholin-4-vl-4-oxo-butvric acid methyl ester (3c) 

Similarly prepared according to the procedure above but replacing cinnamyl 
bromide with benzyl bromide. 

15 

(TlV2-((SVl-Hvdroxy-2-morpholin-4-vl-2-oxo-ethylV5-phenvl--pentanoic 
acid methyl ester (4a) 

A solution of (EMR)-2-((S)-l-Hydrox^ 

20 pent-4-enoic acid methyl ester (1 .55g, 4.65 mmol) in methanol (15 ml) was hydrogenated 
at 50 psi over Pd/C for 4 hrs. The catalyst was removed by filtration through celite and the 
filtrate concentrated under reduced pressure to give (R)-2-((S>l-Hydroxy-2-morpholin-4- 
yl-2-oxo-ethyl)-5-phenyl-pentanoic acid methyl ester as pale, brown solid (1.45 g); ! H 
NMR (CDC1 3 ) 5 1.90-1.65 (m, 4H), 2.62-2.75 (m, 3H), 3.75-3.40 (m, 11H), 4.0 (d, 

25 J=15Hz, 1H), 4.47-4.4.39 (m, 1H), 7.38-7.15 (m, 5H); MS: 336(M*). 

(RV5-(2-Difluoromethoxv-phenvl^ 

nentanoic acid methvl ester (4b) 

30 

Similarly prepared according to the procedure above but using (E)-(R)-5-(2- 
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Difluoromethoxy-phenyl)^ 

acid methyl ester, *H NMR (CDC1 3 ) 8 1.93-1 .58 (m, 4H), 2.78-2.58 (m, 3H), 3.80-3.42 (m, 
11H), 4.03 (m, 1H), 4.44 (m, 1H), 6.53 (t, J=74Hz, 1H), 7.25-7.04 (m, 4H); MS: 
402(MH f ). 

5 

(S)-2-((RVl-Huoro-2-mQmhoUD-^vl-2-oxo-ethvlV5-phenvl 
-pentanoic acid methyl ester (4c) 

(Diethylamino) sulfur trifluoride (2.0 ml, 15.2 mmol) was added to a ice cold 
10 solution of (R)-2-((S)-l-Hyckoxy-2-moip^^ acid 
methyl ester (4a) (0.85 g, 2.5 mmol) in dry methylene chloride (15 ml) and the reaction 
mixture was stirred overnight while warming to room temperature. The reaction was 
quenched with aqueous NaHCC>3 solution and extracted with methylene chloride. The 
organic extracts were dried over Na2S04 and concentrated under reduced pressure. 
15 Column chromatography on silica eluting with a mixture of ethyl acetate and methylene 
chloride gave the title compound as an off-white solid (230 mg). l H NMR (CDCI3) 5 1 .90- 
1.58 (m, 4H), 2.78-2.57 (m, 2H), 3.28-3.10 (m, 1H), 3.75 (s, 3H), 3.74-3.45 (m, 8H), 5.40- 
5.12 (m, 1H), 7.35-7.18 (m, 5H); MS: 338(MH + ). 

20 (RV2-((SVl-Hvdroxv-2-morphoUn-4-vl-2-oxo-ethvlV5-phenvl-pentanoicacid (5a) 

A solution of (R)-2-((S)- 1 -hy droxy-2-morpholin-4-yl~2-oxo-ediyl)-5-phenyl-pentanoic acid 
methyl ester (230 mg, 0.69 mmol) and LiOH.H 2 0 (57.5 mg, 1.37 mmol) in a mixture of 
THF and water (2: 1, 6 ml) was stirred at room temperature for 2.5 hrs. The reaction was 
25 diluted with water and THF removed under reduced pressure. The pH of the aqueous 
solution was adjusted to pH5 with IN HC1 and extracted with ethyl acetate. The combined 
organic extracts were dried over MgSCU and evaporated under reduced pressure to give the 
title compound as white solid (180 mg); *HNMR (CDCI3) 5 1.92-1.60 (m, 4H), 2.75-2.60 
(m, 3H), 3.78-3.45 (m, 9H), 4.5 (d, J=8Hz, 1H), 7.35-7.18 (m, 5H); MS: 322(MH*). 

30 

rRV5-(2-Difluoromethoxv-phenvn-2-((SVl>hvdroxv-2-morpholin 
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-4-vl-2-oxo-ethviypentanoic acid (5b) 

Similarly prepared according to the procedure above but using (R)-5-(2- 
difluoromethoxy-phenyl)-2-((SH^ acid 
5 methyl ester; *H NMR (CDC1 3 ) 5 1 .90-1.65 (m, 4H), 2.77-2.68 (m, 3H), 3.70-3.53 (m, 9H), 
4,51 (d, J=4.4Hz, 1H), 6.52 (t, J=74Hz, 1H), 7.28-7.14 (m, 4H); MS: 388CMH+). 

(2R,3SV2-Benzvl-3-hvdroxv-4-morpholin-4-vl-4-oxO"butvric acid ( 5e) 

10 Similarly prepared according to the general procedure above but using (2R, 3S)-2- 

Benzyl-3-hydroxy-4-morpholin-4-yl-4-oxo-butyric acid methyl ester; l HNMR (CDC1 3 ) 8 
2.90 (m, 1H), 3.10 (m, 2H), 3.70-3.15 (m, 8H), 3.75 (m, 1H), 4.32 (d J=7.5Hz, 1H), 7.38- 
7.25 (m, 5H); MS: 294 (MH+). 

15 

REFERENCE 30 
2- Amino- 1 -benzooxazol-2- vl-butan- 1 -one 




20 

2- Amino- 1 -benzooxazol-2-yl-butan- 1 -one was prepared according to the following 
reaction protocol: 
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(3a) 

ri-(Benzc>oxazol-2-vl-hvdroxv-methvl)-propvl1-carbaiiiic acid tert-butvl ester (la) 



DIPEA (0.35 ml, 2 mmol) and di-tret-butyl dicarbonate (355 mg, 1 .63 mmol) were 
5 added to a solution of 2- Amino 1 -benzooxazol-2-yl-butan- 1 -ol (320 mg, 1.55 mmol) in dry 
methylene chloride (10 ml) and stirred at room temperature for 4 hrs. The reaction was 
quenched with saturated aqueous NH4CI and the pH was adjusted to neutral. Oraganic layer 
separated and the aqueous layer extracted with methylene chloride. The combined organic 
extracts were dried over MgSC>4 and concentrated under reduced pressure to give, 1- 
10 (Benzooxazol-2--yl-hydroxy-methyl)-propyl]-carbamic acid tert-butyl ester (500 mg). 

ri-(Benzooxazole-2~carbonvlVpropvn"Carbamic acid tert-butvl ester (2a) 

Dess-Martin Periodinane (15% in DCM, 3.1 mmol) was added to a solution of, 1- 
15 (Benzooxazol-2-yl-hydroxy-methyl)-propyl]-^arbamic acid tert-butyl ester in dry 
methylene chloride (15 ml) and stirred at room temperature for 4 hrs. A solution of 
Na2SaC>3 in aqueous NaHC03 was added and stirred at room temperature. Organic layer 
was separated and the aqueous was extracted with methylene chloride. The combined 
organic extracts were dried over Na2SC>4 and concentrated under reduced pressure to give a 
20 pale brown solid. Column chromatography on silica eluting with a mixture of methylene 
chloride and heptane gave the title compound as off white solid (380 mg). 



2- Amino- 1 -benzooxazol-2-vl-butan- 1 -one hydrochloride (3zl) 
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Hydrogen chloride in dioxane (1M, 1 ml) was added to a solution of, 1- 
(Benzooxazole-2-carbonyl>propyl]-carbamic acid tert-butyl ester (2a) in dry methylene 
chloride (3 ml) and stirred at room temperature for 4 hrs. Concentration under reduced 
5 pressure gave the title compound as white solid (65 mg); *H NMR (CDC1 3 ) 8 0.99 (t» 
jk7.5Hz, 3H), 2.20-2.05 (m, 2H), 4.96 (m, 1H), 7.58 (t, J=7.4Hz, 1H), 7.69 (t, J=7.4Hz, 
1H), 7.94 (d, J=8.2Hz, 1H), 8.04 (d, J=8.2Hz, 1H), 8.75 (m, 3H); MS: 207(M!t). 

( l-Amino-cyclopropyl)-oxazol-2-yl-methanone hydrochloride (3b) 

10 

'HNMR (DMSO) 8 1.79 (m, 2H), 1.22 (m, 2H), 7.58 (s, 1H), 8.49 (s, 1H), 9.22 (m, 3H); 
MS: 153CMH 4 ). 



15 



REFERENCE 31 
2- Amino- 1 -oxazol-2-yl-butan- 1 -ol 




H 2 N" > "N 
OH 



2- Amino- 1 -oxazol-2-yl-butan- 1 -ol was prepared according to the following 
20 reaction scheme: 



B0CNH X^°H JSRJ B0CNH lyN P N ^ bocnh J^H 



step 3 



2HCI 



OH 



step 4 



OH 
4 
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Stepl 

To a stirring solution of of the BOC-L-a-aminobutyric acid (1, 17.75g, 87.3mmol) 
in dry methylene chloride (35ml) was added DEA (33.45ml) followed by the N,0- 
dimethylhydroxylamine hydrochloride (9.37g, 96.03mmol) and PYBOP (50.0g, 
5 96.03mmol). The reaction mixture was stirred overnight at room temperature. After the 
solvent was removed in vacuo, the oily residue was dissolved in ether and the precipitate 
which formed was filtered and the filtrate was concentrated to give 35 .0g of a brown oil. 
The residue was dissolved in ethyl acetate and washed twice with 0.05N HC1, saturated 
sodium bicarbonate and brine. The organic layer was dried over magnesium sulfate and 
10 concentrated to give 14.0g of the product 2, which was used without further purification. 

Step 2 

Compound 2 (8.4g, 34. lmmol) was then dissolved in 30 ml of dry THF and cooled 
to -50° C under nitrogen, then LAH (1 .0 M in THF, 37.5ml, 37.5 lmmol) was added drop 

15 wise over 30 minutes. The reaction was stirred for 1.5 hours at -50 ° C then allowed to 
warn to 0 0 C over 45 minutes. Then NaHS04 (6.12g, 44.33mmol) was added slowly 
followed by cold water (2.0ml) and stirring was continued for 30 minutes. The reaction 
was filtered through celite, which was washed with methylene chloride. The volatiles were 
removed from the filtrate in vacuo. The solid residue was dissolved in ethyl acetate and 

20 washed with cold 0.05N HC1, water and brine. The organic layer was dried over 
magnesium sulfate, filtered and concentrated to give 6.5 grams of compound 3 as colorless 
oil. 

Step 3 

Triethylborane (1.0 M in THF, 149.5ml, 149.5mmol) was added to oxazole 
25 (10.33g, 149.5mmol) and stirred for 45 minutes at room temperature. The mixture was 
then cooled to -78 0 C and n-BuIi (2.5 M in hexane, 59.8ml, 149.5mmol) was added 
dropwise and allowed to stir for one hour under nitrogen. Compound 3 (8.0g, 42.7mmol) 
was dissolved in 25 ml of THF and added to the reaction mixture. Hie reaction was stirred 
for 5 hours at -78 ° C then it was allowed to warm to 0 0 C for one hour. The reaction was 
30 then cooled back to -78 ° C and quenched with 7% acetic acid in ethanol (700ml) which 
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was allowed to stir overnight at room temperature. The mixture was concentrated in vacuo 
and the residue was dissolved in ether and filtered. The filtrate was concentrated in vacuo 
and the residue was dissolved in ethyl acetate washed twice with 0.005 N HC1, twice with 
sat'd sodium bicarbonate and brine. The organic layer was dried over magnesium sulfate, 
5 filtered and concentrated in vacuo. The residue was purified on silica using 10-40% ethyl 
acetate/heptane to give 3.85 grams of pure product 4. 



To a solution of compound 4 (l.lg, 4.29mmol) in dry methylene chloride (10.0ml), 
stirring under nitrogen at room temperature, was added 4M HC1 (in dioxane, 10.73ml) 
10 dropwise followed by 5 ml of methanol. The reaction was stirred overnight then 
concentrated in vacuo to give 1.2 grams of compound 5 as a brown solid. 

The following reference compounds were prepared according to the protocol 
described in Reference 31: 



Step 4 



15 



2- Amino-3 ,3-dimethyl- 1 -oxazol-2-yl-butan- 1 -ol 




OH 



2- Amino- 1 -oxazol-2- vl-4-phenvl-butan- 1 -ol 




20 



OH 



LCMS retention time 1.10 minutes; M+l (233.1) 



REFERENCE 32 
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2-Amino-2-methvl-pentan-l-ol 




2-Animo-2-meliiyi-pcntan-I-oi was prepared according to the following reaction 
5 scheme: 




2 § 



Step 1 

S-(+)-Phenylglycinol (1, 25g,182mmol) was dissolved in txifluoroethanol (250ml) 
10 and ethyl pyruvate (23.3g, 200mmol) was added (exothermic) followed by molecular 
seives (4 angstroms) and the reaction was refluxed overnight. The reaction was filtered 
and concentrated to an oil. The oil was purified on a 500 g silica gel column and eluted 
with 3: 1 heptane/ethyl acetate to give 19.94 grams of compound 2. 

15 Step 2 

Compound 2 (15.0g, 79mmol) was dissolved in THF (400ml) and cooled to -78 ° 
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C, the boron trifluoride etherate (22.4g, 158mmol) was added over a 15 minute period. 
The reaction was allowed to stir at -78 degree C for 2 hours and propyl magnesium 
chloride (2.0 M in ether, 79ml, 158mmoI) was added over a one hour period and allowed to 
stir for 4 hours at -78 0 C. The reaction was allowed to warm to room temperature and stir 
5 overnight. The mixture was carefully quenched with sat'd NaHS04 until pH of 8 was 
obtained. The reaction was extracted with ethyl acetate (2x200ml), then washed with 
water, brine, dried over sodium sulfate and concentrated to dryness. The residue was 
purified on silica eluting with 4: 1 heptane/ethyl acetate to give 12.2 grams of compound 3. 

10 Steps 3 and 4 

Compound 3 (9.0g, 39mmol) was dissolved in ethanol (100ml) and water (20ml) 
followed by the addition of 9 grams of Pd(OH)2 and TFA (4ml). The mixture was 
hydrogenated at 50 psi for 48 hours, then the reaction was filtered through celite which was 
concentrated to give 9 grams of crude material 4 which was used without further 

15 purification. Compound 4 was dissolved in dry methanol (300ml) and HC1 gas was 
bubbled through for 15 minutes. The reaction was stirred at room temperature for three 
days and was concentrated. The crude product was purified on silica eluting With 1:1 
heptane/ethyl acetate to give 3.9 grams of compound 5. 

20 Step 5 

A mixture of compound 5 (3.9g, 27mmol), (BOC)20 (5.88g, 27mmol), and TEA 
(7.56ml, 54mmol) in 100 ml of dioxane and 100ml of water were stirred overnight at room 
temperature. The reaction mixture was concentrated and dissolved in ethyl acetate and 
washed with brine. The organic layer was dried over magnesium sulfate, filtered and 

25 concentrated in vacuo. The crude product was purified on silica eluting with 30 ethyl 
acetate/heptane to give 6.68 gram of pure product 6. 

Step 6 

A solution of compound 6 (6.68g, 27mmol) in 200ml of THF was cooled to 0 0 C 
30 and LAH (1.0M in THF, 32.4ml, 32.4mmol) was added dropwise and the reaction was 
stiiTed for 30 minutes then allowed to come to room temperature. The reaction was stirred 
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for another 30 minutes and the reaction was quenched with a solution of NaHS04, the THF 
was removed in vacuo and the residue was extracted with ethyl acetate which was washed 
with brine and concentrated. Hie product was purified on silica eluting with n-heptane to 
5% methanol/ethyl acetate to give 2.8767 g of compound 7. 

5 

Step 7 

Compound 7 (0.5g) was dissolved in 5 ml of 4N HCL in dioxane and stirred for 1 
hour at room temperature. The reaction was concentrated and dried under high vacuum to 
give 0.3859g of compound 8, which was used without further purification. 

10 

The following reference compounds were prepared according to the protocol 
described in Reference 32: 



2- Amino-2-methvl-4"phenvl-butan- 1 -ol 



15 




H 2 NT 

2-Amino-2-methvl"butan-l-ol 
HoN 



20 



REFERENCE 33 
2- Amino-2-methvl- 1 -oxazol-2-vl-pentan-l -one 
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2- Amino-2-methy 1- 1 -oxazol-2-yl-pentan- 1 -one was prepared according to the 
following reaction scheme: 



A solution of oxalyl chloride (2.0M in CH2C12, 1.5ml, 3mmol) in 5 ml of 
methylene chloride was cooled to -78 ° C, then DMSO (0.44ml) was added drop wise to 
the mixture and allowed to stir for 5 minutes. A solution of compound 7 (Scheme 2, 
0.4346g, 2.0mmol) in 10 ml of methylene chloride was added drop wise. The reaction was 
10 stirred at -78 degree C for 1 5 minutes and TEA (1 . 12ml, 8mmol) was added dropwise and 
the reaction was stirred for 2 hours at room temperature. The reaction was quenched with 
water and the product was extracted with ethyl acetate, then organic layer was washed with 
brine and the solvent was removed in vacuo. The crude product was purified on silica 
eluting with heptane to 10% ethyl acetate/heptane to give 0.3131 g of pure compound 9. 



Triethylborane (1 .0 M in THF, 4.84ml, 4.84mmol) was added to oxazole (0.3355g, 
4.84mmol) in 4 ml of THF and stirred for 30 minutes at room temperature. The mixture 
was then cooled to -78 0 C and n-BuIi (1 .6 M in hexane, 3.025ml, 4.84mmol) was added 
20 dropwise and allowed to stir for one hour under nitrogen. Compound 9 (0.26 15g, 
1 .21mmol) was dissolved in 5 ml of THF and added to the reaction mixture. The reaction 
was stirred for 5 hours at -78 ° C, then quenched with 5% acetic acid in ethanol (20ml) 
which was allowed to stir overnight at room temperature and concentrated in vacuo. Ether 
was added and the solid was filtered and the filtrate was concentrated and the crude product 




11 



Step 1 



Step 2 
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was purified on silica using 0-20% ethyl acetate/heptane to give 0.2528 grams of pure 
product 10. 

Step 3 

5 Dess-Martin periodinane (15% in CH2Q2, 4.95g, 1.8mmol) was added to a stirring 

added to a stirring solution of compound 10 (0.2528g, 0.89mmol) in 5 ml of methylene 
chloride. The reaction was stirred at room temperature for 3 hours, then the reaction was 
quenched with a solution of sodium thiosulfate in sat'd sodium bicarbonate. The product 
was extracted with ethyl acetate and the organic layer was washed with brine, dried over 
10 magnesium sulfate and concentrated in vacuo. The residue was purified on silica eluting 
with 1:1 ethyl acetate/heptane to 5% methanol/ethyl acetate to give 0.2307 g of pure 
compound 11. 

Step 4 

15 Compound 11 (0.2123g, 0.75mmol) was dissolved in 5 ml of 4N HCL in dioxane 

and stirred for 1 hour at room temperature. The reaction was concentrated and dried under 
high vacuum to give 0. 1713g of compound 8, which was used without furtherpurification. 

The following reference compounds were prepared according to the protocol 
20 described in Reference 33 : 

2-AminO"l-benzooxa2ol-2-vl-2-methvl-pentan-l-one 




25 LCMS retention time 2.45 minutes; M+l (233.1). 

2- Amino- 1 -benzooxazol-2- vl-2-methvl-4-t)hen vl-butan- 1 -one 
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LCMS retention time 2.79 minutes; M+l (295.1) 

2- Amino 1 -benzooxazol-2-vl-2-methvl-butan- 1 -one 



5 




LCMS retention time 2.29 minutes; M+l (219.1) 

2-Amino-2-meth vl- 1 -oxazol-2- vl-propan- 1 -one 




10 LCMS retention time 1.63 minutes; M+l (155.1) 

REFERENCE 34 
2-Amino^phenvl-butvramide 




2-Amino-4-phenyl-butyramide was prepared according to the following reaction 
scheme: 
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BOCHN" 




i 2 a 



Step 1 

Compound 1 (5g, 15.5mmol) was dissolved in dry ether (150ml) and cooled to -20° 
5 C, then perfluoroethyl iodide (25g, lOOmmol) was bubbled into the mixture. The solution 
was then cooled to -50° C and methyl lithium/lithium bromide complex was added over a 
30 minute period. The reaction was stirred for 1.5 hours at this temperature and was then 
quenched with acetone. After stirring for 15 minutes the reaction was diluted with ether 
(100ml) and poured onto 100ml of water contain KHS04. The organic layer was separated 
10 and washed with water, brine, dried over sodium sulfate and concentrated to dryness. The 
material was purified on silica eluting with 1:1 ethyl acetate/heptane to give 1.7 grams of 
compound 2. 

Step 2 

15 Compound 2 (0.35g) was dissolved in 4 ml of 4N HCL in dioxane and stirred for 1 

hour at room temperature. The reaction was concentrated and dried under high vacuum to 
give 0.2807g of compound 3 which was used without further purification; LCMS retention 
time 4.19 minutes; M+l (282.1). 

20 

EXAMPLE 1 

^r(S)-l-Q-Benzooxazol-2-vl-methanovlVbutvl1-3-benzvlsulfonvl-2- 
benzvlsulfonvlmethvl-propionarpide 
(Compound 1) 
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CH 3 



A mixture comprised of 3-benzyIsulfanyl-2-benzylsulfanylmethyl-propionic acid 
(0.239g, 0.719 mmol), prepared as in Reference 1, in methylene chloride (6 mL), HOBt 
5 hydrate (0.1 lg, 0.719 mmol), EDC (0.18g, 0.939 mmol), hydroxy amine (0.19 g, 0.86 
mmol) and 4-methylmorpholine (0.075 mL) was stirred at room temperature for 1 hour and 
then poured into cold IN aqueous hydrochloric. The product was extracted with ethyl 
acetate and the extracts were washed with saturated aqueous sodium chloride and then 
dried over magnesium sulfate. The solvent was removed by rotary evaporation at reduced 

10 pressure and the residue was chromatographed on silica gel eluting with ethyl 
acetate/hexane to give iV-[(S)-l-(l-Benzooxazol-2-yl-l-hydroxy-methyl)-butyl]-3- 
benzylsulfanyl-2-benzylsulfanylmethyl-propionamide (0.217 g). 

A solution of W-[(S>l-(l-Benzooxazol-2-yl-l-hydroxy-methyl)-butyl]-3- 
benzylsulfanyl-2-benzylsulfanylmethyl-propionamide (0.317 g, 0.594 mmol) in methanol 

15 (30 mL) was treated with a solution of Oxone® (0.9 13 g, 1 .48 mmol) in water (20 mL) and 
then stirred at room temperature for 7 hours. The methanol was removed by evaporation at 
reduced pressure and the resulting suspension was diluted with water and the product 
extracted with ethyl acetate. The extracts were washed with saturated aqueous sodium 
chloride and then dried over magnesium sulfate. The solvent was removed by rotary 

20 evaporation at reduced pressure and the residue was chromatographed on silica gel eluting 
with ethyl acetate/hexane to give iV-[(S)-l-(l"Benzooxazol-2-yl-l-hydroxy-methyl)-butyl]- 
3-benzylsulfonyl-2-benzylsulfonylmethyl-propionamide (0.143 g, 41% yield). 

A solution of N-[(S)- l-(l-Benzooxazol-2-yH-hydroxy-methyl)-butyl]-3- 
benzylsulfonyl-2-benzylsulfonylme%l-propionamide (0.140 g, 0.234 mmol) in methylene 

25 chloride (5 mL) was treated with l,l,l,l-triacetoxy-l,l-dihydro-l,2-benziodoxol-3(lH)- 
one (Dess-Martin periodinane) (0. 127 g, 0.30 mmoL) and the resulting solution was stirred 
at room temperature for 30 minutes. Aqueous sodium thiosulfate and sodium bicarbonate 
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(15 mL, 0.25 M) were added and the reaction mixture was stirred for 20 minutes. The 
product was extracted with ethyl acetate. The extracts were washed with saturated aqueous 
sodium chloride and then dried over magnesium sulfate. The solvent was removed by 
rotary evaporation at reduced pressure and the residue was crystallized from t-butylmethyl 
5 ether to give JV-[(S>l-(l-benzooxazol-2-yJ-memanoyl)-butyl]-3-benzylsulfonyl-2-benzyl- 
sulfonylmemyl-propionamide (0.103 g, 74%); NMR (DMSO): 9.15 (d, J=6Hz, 1H); 8.01 
(d, J=7Hz, 1H); 7.89 (d, J=8Hz, 1H); 7.65 (t, J=7Hz, 1H); 7.54 (t, J=8Hz, 1H); 7.37 (m, 
10H); 5.36 (m, 1H); 4.5 (m, 4H); 3.68 (m, 1H); 3.45-3.25 (m, 4H); 1.95 (m, 1H); 1.73 (m, 
1H); 1.47 (m, 2H); 0.91 (t, J=7Hz, 3H); MS: M(H+) 597.0 (596.17); 

10 

The following compounds were prepared by the method of Example 1 by 
substituting the required carboxylic acid in place of 3-benzylsulfanyl-2- 
benzylsulfanylmethyl-propionic acid: 

Ar-r(S)-l-(l-Benzooxazol-2-yl-methanovl)-butvll-3-(2-trifluoromethvl- 
15 benzvlsulfonvl^-^-triflucffomemvl-benzvlsulfonvlmemvl)^ (Compound 2): 

'H-NMR (CDC1 3 ) 8: 7.93 (m, 1H); 7.69 (m, 4H); 7.4-7.6 (m, 6H); 7.20 (m, 2H); 5.58 (m, 
1H); 4.54 (m, 4H); 3.69 (m, 1H); 3.30-3.55 (m, 4H); 1.55-1.90 (m, 1H); 1.45 (m, 1H); 1.32 
(m, 2H); 0.90 (m, 3H); MS: M(+) 733.0; M(-) 731.6; 
iy-f(SVl-(l-Beiizooxazol-2-vl-meu^^ 
20 2-r2-(2-memoxv-benzenesulfonvlWmvll-butvramide (Compound 3); X H-NMR (DMSO) 8: 
8.65 (d, 1H); 7.99 (d, J=7Hz, 1H); 7.89 (d, J=8Hz, 1H); 7.8-7.5 (m, 6H); 7.3-7.1 (m, 4H); 
5.25 (m, 1H); 3.90 (m, 9H); 3.3 (m, 6H); 1.6 (m, 4H); 1.3 (m, 2H); 0.85 (m, 3H); MS: 
(M+) 670.2, 670.19; 

4-Benzenesulfonvl-2-(2-benzenesulfonvl-ethvlVAf-f(S)-l-(l-ben20oxa2ol-2-vl- 
25 memanovlVbutvll-butvramide (Compound 4); 'H-NMR (DMSO) 8: 8.61 (d, J=6Hz, 1H); 
7.99 (d, J=8Hz, 1H); 7.91 (d, J=8Hz, 1H); 7.82 (m, 4H); 7.74 (m, 2H); 7.64 (m, 5H); 7.55 
(t, J=8Hz, 1H); 5.21 (m, 1H); 3.3-3.0 (m, 5H); 1.8 (m, 1H); 1.6 (m, 5H); 1.3 (m, 2H); 0.86 
(t, J=7Hz, 3H); MS: (M+) 597.2, 596.17; 

(RVJV-r(S)-l-(l-Benzooxazol-2-vl-methanovlVbutvll-2-cvclohexvlmethvl-3- 
30 benzvlsulfonvl-p mpinnamiftft (Compound 5) ; *H NMR (DMSO): 8.96 (d, J=6Hz, 1H), 
8.73 (d, J=6Hz, 1H), 7.99 (d, J=8H, 1H), 7.87 (m, 1H), 7.64 (m, 1H), 7.54 (m, 1H), 7.37 
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(m, 5H), 5.29 (m, 1H), 4.44 (s, 2H), 4.36 (s, 2H), 3.3-2.8 (m, 2H), 0.6-2.0 (m, 20H); MS: 
MH* 525.4 (524.23); and 

iV-f(SVl-Q-BenzotMazol-2-vl-methanovlVOTopvl1-4-morpholin-4-vl-4-o 
bengvlsulfonvlmethvl-butvramide (Compound 6); *H NMR: (DMSO), 8.79 (d, J=6.2Hz), 
5 8.72 (d, J=6.2Hz), 1H], 8.30-8.22 (m, 2H), 7.71-7.61 (m, 2H), 7.43-7.33 (m, 5H), 5.46- 
5.33 (m, 1H), 4.53-4.38 (m, 2H), 3.57-3.30 (m, 10H), 3.13-3.02 (m, 1H), 2.66-2.54 (m, 
2H), 2.04-1.90 (m, 1H), 1.83-1.68 (m, 1H), 0.97 (t, J=7.2Hz, 3H); MS: (M++1) 558. 

The method of Example 1 can also be modified by omitting the Oxone® oxidation 
10 step to prepare the following compounds: 

iV-ffSVl-Q-Benzooxazol-2-vl-methanoYl)-butvll-3-cvclohexYl-2- 

CYclohexvlmethvl-propionamide (Compound 7); 'H NMR (DMSO): 8.50 (d, J=6Hz, 1H); 

8.00 (d, J=8Hz, 1H); 7.89 (d, J=8Hz, 1H); 7.62 (t, J=7Hz, 1H); 7.53 (t, J=7Hz, 1H); 5.2(m, 

1H); 2.0-0.8 (m, 35H); MS: M(H+) 453.2 (452.3); 
15 iV-rCSVl-d-Benzooxazol^-vl-methanovlVbutvn-S-isobutvlsulfanvl^- 

isobutvlsulfanvlmemvl-prnpinnamide (Compound 8); ! H NMR (DMSO): 8.73 (d, J=5Ife, 

1H); 7.76 (d, J=7Hz, 1H); 7.87 (d, J=8Hz, 1H); 7.62 (dt, J=7,lHz, 1H); 7.52 (dt, J=8,lHz, 

1H); 5.26 (m, 1H); 2.7 (m, 1H); 2.55 (m, 4H); 2.34 (d, J=7Hz, 2H); 2.29 (d, J=7Hz, 2H); 

1.9 (m, 1H); 1.66 (m, 3H); 1.45 (m, 2H); 0.91 (t, J=6Hz, 3H), 0.90 (d, J=6Hz, 6H), 0.88 (d, 
20 J=3Hz, 3H), 0.84 (d, J=3Hz, 3H); MS: M(H+) 465.0 (464.22); 

JV-r(SVl-(l-Benzooxazol-2-vl-methanovn-butvn-3-benzvlsulfanvl-2- 

benzylsidfanvlmethvl-propionamide (Compound 9); ! H NMR (DMSO): 8.80 (d, J=7Hz, 

1H); 7.98 (d, J=8Hz, 1H); 7.88 (d, J=8Hz, 1H); 7.63 (t, J=7Hz, 1H); 7.53 (t, J=7Hz, 1H); 

7.3-7.2 (m, 10H); 5.32 (m, 1H); 3.71 (s, 2H); 3.65 (d, J=3Hz, 2H); 2.87 (m, 1H); 2.45-2.3 
25 (m, 4H); 2.0-1.4 (m, 4H); 0.92 (t, J=7Hz, 3H); MS: M(H+) 533.0 (532.19); and 
jV-rfSVl-a-Benzooxazol-2-vl-methanovl')-butvl1-4-phenvlsulfanvl-2-f2- 

phenvlsulfanvl-ethvn-butvramide (Compound 10); *H NMR ODMSO): 8.73 (d, J=6Hz, 

1H); 7.99 (d, J=8Hz, 1H); 7.88 (d, J=8Hz, 1H); 7.65 (t, J=8Hz, 1H); 7.53 (t, J=8Hz, 1H); 

7.35-7.1 (m, 10H); 5.3 (m, 1H); 2.85 (m, 4H); 2.65 (m, 1H); 2.0-1.3 (m, 8H); 0.91 (t, 
30 J=7Hz, 3H); MS: M(H+) 533.0 (532.19). 



/ 
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EXAMPLE 2 
butvramide 

5 (Compound 11) 




A mixture comprised of 4-morpholin-4-yl-4-oxo-2-(2-trifluoromethyl- 
benzylsulfonylmethyl)-butyric acid (200mg, 0.47mmol), prepared as in reference 5, EDC 

10 (200mg, l.OSmmol), HOBt (200mg, 1.3mmol), and aminoacetonitrile hydrochloride 
(150mg, 1.6mmol) was treated with dichloromethyl (4mL) and 4-methylmorpholine 
(0.5mL). The mixture was stirred at ambient temperature for 2 hours. After dilution with 
ethyl acetate (150mL), the solution was washed with water (30mL), saturated aqueous 
NaHC0 3 solution and brine, dried with magnesium sulfate and evaporated under vacuum. 

15 The product was crystallized from ethyl acetate/hexane to yield N-cvanomethvM- 
moroholin-4-vl^<>xo-2-(2-t^ (156mg) as 

a yellowish solid; *H NMR: (DMSO) 8.87 (t, J=5.5Hz, 1H), 7.81-7.57 (m, 4H), 4.74 (d, 
J=14.5Hz, 1H), 4.67 (d, J=14.5Hz, 1H), 4.13 (d, J=5.5Hz, 2H), 3.63-3.26 (m, 11H), 2.75 
(dd, J=6.4Hz, J=16.8Hz, 1H), 2.65 (dd, J=6.2Hz, J=16.8Hz, 1H); MS: (M*+l) 462; 

20 

The following compounds of Formula I were provided by proceeding as in Example 

2: 

TV^^Carbamovl-phenvlVi^-cvanometh^ 
(Compound 19); J H NMR: (DMSO) 10.24 (s, 1H), 8.93 (t, J=5.5Hz, 1H), 7.83 (s, 1H), 
25 7.81 (d, J=8.4Hz, 2H), 7.60 (d, J=8.4Hz, 2H), 7.44-7.35 (m, 5H), 7.23 (s, 1H), 4.53 (d, 
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J=13.6Hz, 1H), 4.48 (d, J=13.6Hz, 1H), 4.14 (m, 2H), 3.50-3.30 (m, 2H), 3.20 (dd, 
J=4.7Hz, J=13.1Hz, 1H), 2.73 (d, J=6.7Hz, 2H); MS: (MVl) 443; and 

N-Cvanomethvl-2-r2-(lJ-difluoro-^^ 
4-vM-oxo-butvramide (Compound 25); 'H NMR: (DMSO) 8.85 (t, J=5.5Hz, 1H>, 7.52- 
5 7.43 (m, 2H), 7.31-7.22 (m, 2H), 7.13 (t, J h .f=74Hz, 1H), 4.53 (s, 2H), 4.11 (d, J=5.5Hz, 
2H), 3.58-3.20 (m, 11H), 2.72 (dd, J=6.7Hz, J=16.8Hz, 1H), 2.63 (dd, J=5.9Hz, J=16.8Hz, 
1H); MS: (MM) 460; 

10 EXAMPLE 3 

AT-r(S)-l-(l-Beiizooxazol-2-yl-methanoY^ 

benzvlsulfonvlmetfavl-butvramide 
(Compound 29) 



A mixture comprised of 4-Morpholin-4-yl-4-oxo-2- (benzyl-sulf onylmethyl)-butyric 
acid (300mg, 0.84mmol), EDC (250mg, 1.3mmol), HOBt (250mg, 1.6mmol) and (2S)-2- 
amko-l-benzooxazol-2-yl-butan-l-ol(250mg, 1.2mmol) was treated with dichloromethyl 
(4mL) followed by 4-methylmorpholine (0.5mL). The mixture was stirred at ambient 

20 temperature for 2 hours. After dilution with ethyl acetate (150mL), the solution was 
washed with IN aqueous HC1, water, saturated aqueous NaHC03 solution and brine, dried 
with magnesium sulfate and evaporated under vacuum. The crude product was dissolved 
in dry dichloromethyl (lQmL) and l,l,l,l-triacetoxy-l,l-dihydro-l,2-benziodoxol-3(lH)- 
one (Dess-Martin periodinane) (500mg, 1.2mmol) was added. After stirring at ambient 

25 temperature for 1 hour, the mixture was diluted with ethyl acetate (150mL) and treated 
with 0.26M NaaSaCb solution in saturated aqueous NaHCC>3. The organic phase was 
washed with saturated aqueous NaHC03 and brine, dried with magnesium sulfate and 




15 
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evaporated to yield 7/-rfS)-l-n-Ben2ooxazol-2-vl-methanovl)-propvl1-4-morpholja-4-vl-4- 
oxo-2-benzvlsulfonvlmethvl-butvrainide (377mg) as mixture of diastereomers. The product 
was purified by flash chromatography on silica gel (hexane/ethyl acetate ratio of 1:2 to 
1:4); l K NMR: (DMSO), 8.85 (d, J=6.2Hz), 8.77 (d, J=6.2Hz), 1H]„ 8.00 (d, J=7.7Hz), 
5 7.99 (d, J=7.7Hz), 1H]„ 7.90 (d, J=8.2Hz), 7.89 (d, J=8.2Hz), 1H], 7.64 (t, J=7.9Hz, 1H), 
7.54 (t, J=7.4Hz, 1H), 7.42-7.34 (m, 5H), 5.25-5.12 (m, 1H), 4.55-4.38 (m, 2H), 3.60-3.28 
(m, 10H), 3.12-3.02 (m, 1H), 2.64-2.50 (m, 2H), 2.08-1.91 (m, IK), 1.82-1.65 (m, 1H), 
0.98 (t, J=7.4Hz, 3H); MS: (M++1) 542; 

10 The following compounds of FormdalwercprovidedbyproceedingasinExample 

3: 

jV-r(SVl-(l-Benzooxazol-2-vl-methanovl')-pentvn-4-morpholin-4-vl-4-oxo-2- 
benzvlsulfon YlniftthYl-hiifyramidft (Compound 30); 'HNMR: (DMSO), 8.84 (d, J=6.4Hz), 
8.76 (d, J=6.4Hz), 1H]„ 8.00 (d, J=7.7Hz), 7.98 (d, J=7.7Hz), 1H]„ 7.89 (d, J=8.2Hz), 7.88 
15 (d, J=8.2Hz), 1H], 7.64 (t, J=7.9Hz, 1H), 7.53 (t, J=7.4Hz, 1H), 7.42-7.34 (m, 5H), 5.30- 
5.17 (m, 1H), 4.53-4.37 (m, 2H), 3.56-3.26 (m, 10H), 3.12-3.00 (m, 1H), 2.66-2.52 (m, 
2K), 2.00-1.86 (m, 1H), 1.76-1.61 (m, IK), 1.48-1.22 (m, 4H), 0.85 (t, J=6.9Hz, 3H); MS: 
(M++1) 570; 

(S)-2.2-Difluoro-4-(4-morpholm-4-vl-4-oxo-2-benzvlsulfonvlmethvl- 
20 bntanovlamino)-3-oxo-hexanoic acid dimethY latTiidR (CnmpcamA ^1 ); 'TTNMR ; (DMSO) 
8.63-8.57 (m, 1H), 7.43-7.34 (m, 5H), 4.69-4.57 (m, IK), 4.55-4.41 (m, 2H), 3.59-3.30 (nu 
10H), 3.14-3.04 (m, 1H)„ 2.98 (s), 2.96 (s), 3H]„ 2.90 (s), 2.88 (s), 3H], 2.70-2.58 (m, 2H), 
1.90-1.72 (m, 1H), 1.66-1.50 (m, IK), 0.89 (t, J=6.9Hz, 3H); MS: (M*+l) 546; and 
jV-r(S')-l-(l-Bepzvlcarbamovl-methanovl')-propvll-4-morpholin-4-vl-4-oxo-2- 
25 benzvlsulfonvlmethvl-hulY ramidp. rrnmpnnnd J HNMR: (DMSO) 9.26-9.19 (m, 1H)„ 
8.56 (d, J=6.7Hz), 8.51 (d, J=6.9Hz), 1HJ, 7.44-7.19 (m, 10H), 4.96-4.85 (m, IK), 4.53- 
4.40 (m, 2H), 4.38-4.22 (m, 2H), 3.57-3.30 (m, 10H), 3.11-2.99 (m, IK), 2.65-2.52 (m, 
2H), 1.86-1.71 (m, IK), 1.61-1.48 (m, 1H), 0.89 (t, J=7.2Hz, 3H); MS: (M*+l) 558. 

30 
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EXAMPLE 5 
3-Biphenvl-3-yl-iV-cvanomethvl-2-benzvlsi^ 

(Compound 35) 




5 

3-Biphenyl-3-yl-2-benzylsulfonylmethyl-propionic acid (300mg, 0.76mmol), 
prepared as in Reference 9, was combined with EDC (300mg, 1.57mmol), HOBt (300mg, 
1.96mmol), and aminoacetonitrile hydrochloride (150mg, 1.6mmol). Dichloromethyl 
(4mL) was added and then 4-methylmorpholine (0.5mL). The mixture was stirred at 

10 ambient temperature for 2 hours. After dilution with ethyl acetate (150mL), the solution 
was washed with water (30mL), saturated aqueous NaHC0 3 solution and brine, dried with 
magnesium sulfate and evaporated under vacuum. The product, 3-biphenyi-3-yl-iV- 
cyanomethyl-2-benzylsulfonylmethyl-propionamide (273mg), was crystallized from ethyl 
acetate/hexane as a white solid; ! H NMR: (DMSO) 8.87 (t, J=5.5Hz, 1H), 7.68-7.14 (m, 

15 14H), 4.45 (d, J=13.8Hz, 1H), 4.38 (d, J=13.8Hz, 1H), 4.13 (m, 2H), 3.49 (dd, J=9.4Hz, 
J=14.1Hz, 1H), 3.28-3.11 (m, 1H), 3.04-2.76 (m, 3H). MS: (M++1) 433. 



Proceeding as in Example 5 provided the following compound of Formula I: 
3-BiphenYl^vl-//-cyanomethvl-2^ 
20 36); X H NMR: (DMSO) 8.86 (t, J=5.5Hz, 1H), 7.65 (d, J=7.4Hz, 2H), 7.59 (d, J=7.4Hz, 
2H), 7.47 (t, J=7.7Hz, 2H), 7.39-7.24 (m, 8H), 4.47 (d, J=13.8Hz, 1H), 4.40 (d, J=13.8Hz, 
1H), 4.13 (m, 2H), 3.48 (dd, J=9.4Hz, J=14.1Hz, 1H), 3.23-3.11 (m, 1H), 3.04-2.75 (m, 
3H). MS: ^+1)433; and 

3-(3-Bromo-phenvl)-i\tevanometii^ 
25 (Compound 37); *H NMR: (DMSO) 8.84 (t, J=5.5Hz, 1H), 7.46-7.14 (m, 9H), 4.46 (d, 
J=13.8Hz, 1H), 4.40 (d, J=13.8Hz, 1H), 4.10 (m, 2H), 3.46 (dd, J=9.4Hz, J=14.1Hz, 1H), 
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10 



15 



20 



3.18-3.07 (m, 1H), 2.97 (dd, J=14.1Hz, J=3.4Hz, 1H) 2.88-2.73 (m, 2H). MS: (M*+l) 
435/437. 

EXAMPLE 6 
N-r(Syi-(ffiV2-Bepzenesulf^^ 

benzvlsulfoDvlmethvl-propionamide 
(Compound 38) 



A mixture of 3-benzylsulfanyl-2-benzylsulfanylmetbyl-propionic acid (161 mg), 
prepared as in Reference 1, 3-benzenesulfonyM-n-butylallylamine tosylate (212 mg), 
HOBt monohydrate (77 mg) and EDC (125 mg) in methylene chloride (6 mL) was treated 
with N-methylmorpholine (0.25 mL) and stirred at room temperature for 2.5 hours. The 
reaction mixture was poured into ice cold dilute hydrochloric acid. The product was 
extracted with ethyl acetate and the organic extracts were washed with aqueous sodium 
bicarbonate and then with saturated sodium chloride. After drying over magnesium sulfate 
the solvents were evaporated to give a residue which was crystallized from ethyl acetate/t- 
butylmethyl ether to yield N-[(S)-l-((E)-2-benzenesulfonyl-vinyl)-pentyl]-3- 
benzylsulfanyl-2-benzylsulfanylmethyl-propionamide (160 mg). 

A solution of iV-[(S)-l-((E)-2-benzenesulfonyl-vinyl)-pentyl]-3-benzylsulfanyl-2- 
benzylsulfanylmethyl-propionamide (50 mg) in methylene chloride (5 mL) was treated 
with m-chloroperbenzoic acid (108 mg) and then stirred at room temperature for 65 
minutes. The reaction mixture was stirred with aqueous sodium bisulfite and sodium 
bicarbonate for 85 minutes and then extracted with methylene chloride. The organic 
extracts were washed with saturated aqueous sodium chloride and dried over magnesium 
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sulfate. Evaporation of the solvent gave a residue which was precipitated from ethyl 
acetate/t-butylmethyl ether to give TV-rfSVl-CrE^^-benzenesulfoiivl-vinvlVpentvll-S- 
ben2vlsulfonvl"2-bemvlsiJfonvhiiethvl"propionamide (37 mg); ! HNMR (DMSO): 8.61 (d, 
J=8Hz, 1H), 7.80 (d, J=7Hz, 2H), 7.69 (t, J=7H, 1H), 7.58 (t, J=8Hz, 2H), 7.38 (m, 10H), 
5 6.86 (m, 2H), 4.6-4.3 (m, 5H), 3.5-3.4 (m, 5H), 1.5 (m, 2H), 1 .2 (m, 4H), 0.8 (m, 3H); MS: 
MIT 632.2 (631.17). 



Proceeding as in Example 6 provided the following compound of Formula I: 
N-(3-Benzenesulfonvl-l-phenethvl"aUvlV3-benzylsulfonvl-2-benzvk 
10 propionamide (Compound 39); *H NMR (DMSO): 8.75 (d, J=8Hz, 1H), 7.80 (d, J=7Hz, 
2H), 7.70 (t, J=7H, 1H), 7.58 (t, J=8Hz, 2H), 7.4-7.1 (m, 15H), 6.9 (m, 2H), 4.6-4.2 (m, 
5H), 3.6-3.3 (m, 5H), 2.6 (m, 2H), 1.8 (m, 2H); MS: MH* 680.4 (679.17); 



EXAMPLE 7 

15 JV-(>anomethvl-3-(3-cvancHbenzvlsulfonvl)-2-benzvbulfonvl-methvl^ 

propionamide 
(Compound 40) 




20 A mixture of 3-acetylsulfanyl-2-benzylsulfanylmethyl-propionic acid (0.200g), 

prepared as in Reference 10, HOBt hydrate (0.13g), aminoacetonitrile hydrochloride 
(0.15g) and EDC (0.26g) was treated with methylene chloride (6 mL) and N- 
methylmorpholine (0.35 mL). After stirring for 80 minutes at room temperature, the 
reaction mixture was diluted with ethyl acetate (50mL) and washed sequentially with 

25 water, aqueous sodium bicarbonate and saturated aqueous sodium chloride. The solution 
was dried over magnesium sulfate and evaporated to give thioacetic acid S-[3- 
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benzylsulfanyl-2-(cyanomethyl-carbamoyl)-propyl] ester (0.218 g). 

A solution of thioacetic acid £-[3-benzylsulfanyl-2-(cyanomethyI-carbamoyI)- 
propyl] ester (0. 105 g) in dimethylformamide (1 mL) and water (0.8 mL) was cooled on ice 
and treated with 1 N aqueous potassium hydroxide (0.65 mL). 3-Cyanobenzylbromide 
5 (0. 129 g) in dimethylformamide (0.8 mL) was added The reaction mixture was allowed to 
warm to room temperature while stirring overnight. The reaction mixture was then poured 
into ice water and extracted with ethyl acetate (50 mL) and washed with water and 
saturated aqueous sodium chloride. The solution was dried over magnesium sulfate and 
evaporated to give 2-benzylsulfanyJmethyl-3-@^ 

10 propionamide (0. 135 g). 

2-Benzylsulfanytaethyl-3-(3^yano-be 
(0.135 mg) in methanol (lOmL) was treated with a solution of Oxone® (0.615g) in water 
(1.3mL) and the resulting mixture was stirred at room temperature for 45 minutes. The 
reaction mixture was diluted with water (50mL) and then the methanol was removed by 

15 rotary evaporation. The residue was diluted with ethyl acetate and water. The product was 
extracted with ethyl acetate and the organic layer washed with water and saturated aqueous 
sodium chloride. The solution was dried over magnesium sulfate and evaporated to give 
N-Cyanomethvl-3-(3-cyano-benzvlsuto (0. 1 38 

g); *H NMR: (DMSO) 9.19 (t, J=5Hz, 1H), 7.88 (d, J=8Hz, 1H), 7.82 (s, 1H), 7.72 (d, 

20 J=9Hz, 1H), 7.62 (t, J=8Hz, 1H), 7.38 (s, 5H), 4.65 (d, J=14Hz, 1H), 4.58 (d, J=14Hz, 1H), 
4.53 (d, J=13Hz, 1H), 4.47 (d, J=13Hz, 1H), 4.17 (d, J=5Hz, 2H), 3.5-3.3 (m, 5H); MS: 
(M + +l) 460.2; 459.09. 

25 EXAMPLE 8 

4-Morpholin-4-vl-4-oxo-2-benzvte^ 

f 1 ,2,41oxadiazol-5-vl)-methanovn-Dropvn-butvramide 
(Compound 41) 
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A mixture of (S)-2-amino- 1 -(3 -phenyl- [ 1 ,2,4] oxadiazol-5-yl)-butaii- 1 -one, prepared 
as in Reference 1 1, 4-morpholin-4-yl-4-ox^ acid (200mg, 

5 0.56mmol), EDC (200mg, 1 .05mmol), HOBt (200mg, 1 .3Qmmol), CH 2 a 2 (4mL) and 4- 
methylmoipholine (0.5mL) was stirred at ambient temperature for 2 hours. After dilution 
with ethyl acetate (1 50mL), the solution was washed with water (30mL), saturated aqueous 
NaHC0 3 solution and brine, dried with MgSC>4 and evaporated under vacuum. The crude 
product was dissolved in dry dichloromethyl (lOmL) and 1,1,1, l-triacetoxy-l,l-dihydro- 

10 l,2-benziodoxol-3(lH)-one (Dess-Martin periodinane) (500mg, 1.2mmol) was added. 
After stirring at ambient temperatures for 1 hour, the mixture was diluted with ethyl acetate 
(150mL) and treated with Na 2 S203 solution (0.26M) in saturated aqueous NaHC0 3 . The 
organic phase was washed with saturated aqueous NaHC0 3 and brine, dried with MgS(>4 
and evaporated. The product was purified by flash chromatography on silica gel 

15 (hexane/ethyl acetate in a 1:2 to 1:4 ratio) to yield 4-Morpholin-4-vl-4-oxo-2- 
benzvlsulfonvlmethvl-#-{(Sy 

butvramide (150mg) as mixture of diastereomers; *H NMR: (DMSO), 9.03 (d, J=5.9Hz), 
8.89 (d, J=6.4Hz), 1H], 8.09-8.03 (m, 2H), 7.66-7.55 (m, 3H), 7.42-7.33 (m, 5H), 4.97- 
4.78 (m, 1H), 4.53-4.35 (m, 2H), 3.58-3.02 (m, 11H), 2.65-2.50 (m, 2H), 2.06-1.90 (m, 
20 1H), 1.83-1.66 (m, 1H), 0.97 (t, J=7.2Hz, 3H); MS: (M++1) 569. 



Example 9 

iV-Cvanomethvl-2-r2- 1 . 1 -difluoro-methoxvVbenzvlsulfanvlmethvll-3- 
25 benzvlsulfanvl-propionamide 
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(Compound 42): 




o 



A mixture of 2-benzylsulfanylmethyl-3-[2-(l s l-difluoromethoxy)-benzyl-sulfanyl]- 
5 propionic acid (96 mg, 0.241 mmol)(prepared above in Reference 2), HOBt hydrate (37 
mg, 0.24 mmol), aminoacetonitrile hydrochloride (33 mg, 0.36 mmol), EDC (69 mg, 0.36 
mmol) and N-methylpyrolidinone (1 mL) was treated with N-methylmorpholine (0.050 
mL) and then stirred at room temperature for 3 hours. The reaction mixture was then 
poured into cold dilute HC1 and the product extracted with ethyl acetate, The organic 
10 extracts were washed with aqueous sodium bicarbonate then saturated sodium chloride and 
dried over magnesium sulfate. Evaporation of the solvent then gave N-cvanomethvl-2-f2- 
lJ-difluoro-methoxv)-benzvlsulfanyfa^ (46 mg). 

The following compounds of Formula 1 are provided by this method by substitution 
15 of 2-benzylsulfanylmethyl-3-[2-^ acid with 

the appropriate carboxylic acid: 

iV-(>anomethvl-3-(2-trifluorometh^ 
methvl-benzvlsulfanvlmethvlVpropionamide (Compound 43); ! H-NMR (CDCI3) 8: 
7.57 (m, 6H); 7.36 (t, J=7.4 Hz, 2H); 6.01 (m, 1H); 4.16 (d, J=5.9 Hz, 2H); 3.86 (s, 
20 4H); 2.70 (m, 4H); 3.35 (m, 1H); MS: (M+) 507.0, M(-) 504.2; 
Ar-Cvanomethvl-34sobutvlsulfanvl-2-isob 
(Compound 44); *H NMR (DMSO): 8.77 (t, J=6 Hz, 1H), 4.5 (d, J=6 Hz, 2H), 2.60 (s, 
5H), 2.34 (d, J=7 Hz, 4H), 1.70 (hept, J=7 Hz, 2H), 0.91 (d, J=7Hz, 12H); MS: M(H+) 
303.0(302.15); 
25 AMI>ranomethvl-4-phenvlsulfanyl^ 

(Compound 45); 'HNMR (DMSO): 8.83 (t, J=5Hz, 1H); 7.3 (m, 10H); 4.22 (d, J=6Hz, 
2H); 2.90 (m, 4H); 2.65 (m, 1H); 1.85 (m, 2H); 1.72 (m, 2H); MS: M(H+) 370.4 
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(370.12); 

jV-Cvanomethvl-3-r2-(^ 
methoxv)-benzvlsulfanvlmethvll~propionamide (Compound 46); 1 H NMR (DMSO): 
8.88 (t, J=5Hz, 1H); 7.4-7.1 (m, 8H); 7.15 (t, J=74Hz, 2H); 4.18 (t,J=3Hz, 2H); 3.74 (d, 
5 J=13Hz, 4H); 2.75 (m, 1H); 2.65-2.5 (m, 4H); MS: M(H+) 504.1 (502.1); and 

3-Benzvlsulfanvl-2-benzvls^ 
(Compound 47); ! H NMR (DMSO): 8.86 (t, J=6Hz, 1H); 7.26 (m, 10H); 4.20 (d, 
J=5Hz, 2H); 3.7 (s, 4H); 2.73 (m, 1H); 2.55-2.37 (m, 4H); MS: M(H+) 370.4 (370.12). 

0 

Example 10 

N-CVanomethvl-2-r2-lJ-difluoro^^ 



benzvlsulfonvl-propionamide 
(Compound 48) 




A solution of N-cyanomethyl-2-[2-(l J-difluoro-methoxy>benzyl-sulfanyImethyl]- 
3-benzylsulf anyl-propionamide (46 mg) in methanol (5 mL) was treated with Oxone® (1 84 
mg in 2.5 mL of water) and stirred at ambient temperature for 18 hours. An additional 

20 portion of Oxone® (166mg in 1.5 mL of water) was added along with more methanol (10 
mL) and the reaction mixture was stirred again for 18 hours. Water was added to the 
reaction mixture and the methanol was removed by rotary evaporation and the product was 
extracted with ethyl acetate. The organic extracts were washed with aqueous sodium 
bicarbonate then saturated sodium chloride and dried over magnesium sulfate. Evaporation 

25 of the solvent then gave N-cvanomethvl-2-r2-fLl-difluoro-methoxvV 
benzvlsulfonvlmethvll-3-phenvl-methvlsulfonvl-propionamide (67 mg); ! H NMR 
(DMSO): 9. 19 (t, J =5 Hz, 1H), 7.47 (m, 2H), 7.38 (s, 5H), 7.25 (m, 2H), 7. 13 (t, J=74 Hz, 
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1H), 4.54 (s, 2H), 4.53 (d, J=14 Hz, 1H), 4.46 (d, J = 14 Hz, 1H), 4.16 (d, J = 5 Hz, 2H), 
3.5 (m, 5H); MS: M(H+) 501.0 (500.09). 

The following compounds of Formula 1 are provided by this method by substitution 
5 ofN-cyancmemyl-2-[2-(l,l-difluorcHnemoxy)-^ 

propionamide with the appropriate N-cyanomethyl propionamide: 

AMI!vanomemvl-3-(2-triiluoromemvl-benzvlsulfonvlV2-(2-trifluoromethvl- 
beiizvlsulfonvlmemvlVpropionamide .(Compound49): 'H-NMR (DMSO)5: 9.23 (t, J=5.4 
Hz, 1H); 7.79 (m, 2H); 7.67 (m, 6H); 4.72 (m, 4H); 4.18 (t, J=2.7 Hz, 2H); 3.53-3.76 (m, 
10 5H); MS: M(+) 539.0; M(-) 536.6; 

4-Beiizenesulfonvl-2-f2-benzenesuIfonvl-emvlViV'-cvanomemvl-butvramide 
(Compound 50); 'HNMR (DMSO): 8.67 (t, J=5Hz, 1H); 7.85 (m, 4H); 7.73 (m, 2H); 7.64 
(m, 4H); 4.06 (m, 2H); 3.12 (m, 4H); 2.4 (m, 1H); 1.66 (m, 4H); MS: M(H+) 435.2 
(434.10); 

15 ^-Cvanomemvl-3-f2-(lJ-dfluoro-methoxvVbenzvlsulfonvll-2-f2-qj-difluoro- 
methoxv)-benzvlsulfonvlmethvn-propionamide (Compound 51); X HNMR (DMSO): 9.17 
(t, J=5Hz, 1H); 7.5-7.4 (m, 4H); 7.3-7.2 (m, 4H); 7.12 (t, J=74Hz, 2H); 4.54 (s, 4H); 4.15 
(m, 2H); 3.6-3.4 (m, 5H); MS: M(H+) 567.2 (566.08); and 

^-Cvanomemvl-3-benzvlsmfonvl-2-benzvlsulfonvb3iemvl-propionamide 

20 (Compound 52); ! H NMR (DMSO): 9.19 (t, J=5Hz, 1H); 7.38 (s, 10H); 4.53 (d, J=14Hz, 
2H); 4.46 (d,J=14Hz, 2H); 4.17 (t, J=3Hz, 2H); 3.5-3.3 (m, 5H); MS: M(H+) 435.2 
(434.1). 

The following compounds of Formula I are provided by the methods described in 
25 this application: 

^-rfSVl-(l-Benzvlcarbamovl-methanovlVpropvn-3-benzvlsulfonvl-2- 
benzylsulfonvhnethvl-propionamide fCompound 53); ^-NMR (DMSO) 8: 9.27 (t, J=6Hz, 
1H); 8.89 (d, J=6 Hz, 1H); 7.4-7.2 (m, 15H); 5 (m, 1H); 4.5 (m, 4H); 4.3 (m, 2H); 3.67 (m, 
1H); 3.5-3.2 (m, 4H), 1.8 (m, 1H)1.6 (m, 1H); 0.91 (t, J=7Hz, 3H); MS: (M+) 599.0, M(-) 
30 598.18; 
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Ar-r(S)-l-(l-Benzooxazol-2-vl-metfaanovlVbutvll-2-r2-(l,l-difluoro-methoxvV 
benzvlsulfonvlinetfavll-3-benzvlsttlfoavl-propionamide (Compound 54); 'H-NMR (DMSO) 
5: 9.1 (t, J=6Hz, 1H); 7.99 (d, J=8Hz, 1H); 7.88 (d, J=8Hz, 1H); 7.7-7.2 (m, 14H); 5.35 (m, 
1H); 4.6-4.4 (m, 5H); 3.7-3.3 (m, 5H); 1.9 (m, 1H), 1.7 (m> 1H)1.45 (m, 2H); 0.90 (t, 
5 J=7Hz, 3H); MS: (M+) 599.0, M(-) 598.18; 

Af-Cvanometbvl-3-(2-memvl-propane-l-sulfonvlV2-(2-inetbvl-propane-l- 
sulfonvlmethvn-propionamide (Compound 55); 'H-NMR (DMSO) 8: 9.13 (t, J=5Hz, 1H); 
4.14 (m,2H); 3.5-3.3 (m,5H), 3.1-2.95 (m,4H),2.17(h, J=7Hz,2H)1.01 (d,J=7Hz,12H); 
MS: (M+) 367.0, 366.13; 
10 Acetic acid f2S.3SV3-(4-morpholin-4-vl-4-oxo-2-benzvlsulfonvlmetbvi- 

butanoylammo)-4-oxo-azetidin-2-vl ester (Compound 58); *H NMR: (DMSO) 9.19 (d, 
J=5.9Hz, 1H)„ 8.94 (d, J=7.6Hz), 8.90 (d, J=7.6Hz), 1H], 7.42-7.35 (m, 5H), 5.70 (m, 1H), 
4.60 (m, 1H), 4.56-4.40 (m, 2H), 3.58-3.06 (m, 1 1H), 2.70-2.50 (m, 2H), 2.07 (s, 3H); MS: 
(M + +l)482; 

15 A^Cvanomemvl-3-(2-memvl-tMazol-4-vlmemvlsulfonvlV2-benzvl-sii^ 

Erorjionamjte (Compound 59); *H NMR (DMSO): 9.14 (t, J=5 Hz, 1H), 7.52 (s, 1H), 7.38 
(s, 5H), 4.64 (s, 2H), 4.53 (d, J=14 Hz, 1H), 4.46 (d, J = 14 Hz, 1H), 4.16 (d, J = 5 Hz, 2H), 
3.5 (m, 5H), 2.63 (s, 3H); M=455.06, M(H+)=456.0; 

A r -(3-Benzenesulfonvlamino-2-oxo-propvl)-4-morpholin-4-vl-4-oxo-2- 

20 benzvlsulfoDvlmetbvl-butvramide (Compound 60V. 'HNMR: (DMSO) 8.46 (t, J=5.2Hz, 
1H), 7.97 (t, J=5.7Hz, 1H), 7.79 (d, J=7Hz, 2H), 7.66-7.52 (m, 3H), 7.44-7.36 (m, 5H), 
4.56-4.43 (m, 2H), 3.94 (d, J=5.2Hz, 2H), 3.84 (d, J=5.7Hz, 2H), 3.59-3.04 (m, 1 1H), 2.75- 
2.55 (m, 2H); MS: (M^+l) 566; 

3-Biphenvl-3-vl-jV-cvanomethvl-2-r2-(l.l-difluoro-methoxv)-benzvl- 

25 sulfonvlmetbvn-pmp innfltniHft (Compound 61); *H NMR: PMSO) 8.86 (t, J = 5.4 Hz, 
1H), 7.70-7.10 (m, 13H), 7.12 (t, J = 73.7 Hz, 1H), 4.46 (s, 2H), 4.13 (m, 2H), 4.10 (d, J = 
5.6Hz, 2H), 3.57 (m, 1H), 3.20-3.00 (m, 2H), 3.00-2.80 (m, 2H); MS: (M*+l) 499; 

(3'-{2-(Cvanomemvl-carbamovlV3-r2-Q.l-difluorcKmethoxvVbeD^vl-sulfonvll- 
propvl t-biphenvl-4-vn-carbamic acid ethvl ester fCompound 62): J HNMR: (DMSO) 9.70 

30 (s, 1H), 8.84 (t, J = 5.4 Hz, 1H), 7.55 (s, 4H), 7.50-7.15 (m, 8H), 7.1 1 (t, J = 73.7 Hz, 1H), 



633 



WO 02/051983 



PCT/US01/50680 



4.45 (s, 2H), 4.13 (m, 2H), 4.09 (d, J = 5.5Hz, 2H), 3.56 (m, 1H), 3.20-3.00 (m, 2H), 2.95- 
2.75 (m, 2H), 1.24 (t, J = 6.9 Hz, 3H); MS: (MM) 586; 

7/-(>anomethvl-2-r2-(lJ-difluoro-methoxvVbenzvlsnlfonvlmethvl1-3-f4'- 
methvlsulfonvlamino-biphenvl-3-Yl>p rnpinnamidp. (Compound 63); *H NMR: (DMSO) 
5 9.77 (s, 1H), 8.79 (t, J = 5.4 Hz, 1H)> 7.57 (d, J=8.6, 2H), 7.50-7.00 (m, 8H), 7.27 (d, 
J=8.6 Hz, 2H), 7.06 (t, J = 73 Hz, 1H), 4.40 (s, 2H), 4.04 (d, J = 5.6Hz, 2H), 3.51 (m, 1H), 
3.20-3.00 (m, 2H), 2.90-2.70 (m, 2H); MS: (MM) 592; 

3-(3-Bromo-phepvlVN-cvanomethvl-2-f2-(l.l-diflttoro-metfaoxv')-phenvl- 
memvlsulfonvlmemvll-propionamide (Compound 64); *H NMR: (DMSO) 8.80 (t, J = 5.4 
10 Hz, 1H), 7.50-7.35 (m, 4H), 7.35-7.15 (m, 4H), 7.13 (t, J =73 Hz, 1H), 4.46 (s, 2H), 4.06 
(d, J= 5.4Hz, 2H), 3.53 (m, 1H), 3.20-3.00 (m, 2H), 2.90-2.70 (m, 2H); MS: (MM) 501; 

^-Cvanomemvl-2-((EV3-phenvl-allvlV3-benzvkulfonvl-propicmaniide (Compound 

65) ; 'H NMR: (DMSO) 8.85 (t, J = 5.4 Hz, 1H), 7.40-7.10 (m, 10H), 6.35 (d, J=15 Hz, 
1H), 6.15-5.95 (m, 1H), 4.41 (s, 2H), 4.08 (d, J = 5.4Hz, 2H), 3.56-3.35 (m, 2H), 3.25-2.90 

15 (m, 3H); MS: (MM) 383; and 

iV-C^anomemvl-3-benzvlsulfonvl-2-(3-phenvl-propYD-propicmainide (Compound 

66) ; 'HNMR: (DMSO) 8.91 (t, J ■ 5.4 Hz, 1H), 7.45-7.10 (m, 10H), 4.41 (s, 2H), 4.08 (d, 
J = 5.4Hz, 2H), 3.30-2.80 (m, 3H), 2.34 (t, J = 7.4 Hz, 2H), 2^2-2.12 (m, 2H), 2.10-1.85 
(m, 2H); MS: (M*+l) 385. 

20 

EXAMPLE 11 
4-Morpholm-4-vl-4-oxo-A^ri-(2-oxo^ 

butvramide 

25 (Compound 67) 
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2- Amino- 1 -(2-phenyl-[ 1 ,3] dithian-2-yl)-hexan- 1 -ol, prepared as in reference 12, 
was coupled with 4-moipholin^yl-4K)xcH2-beiizylsulfonylmethyl-butyric acid, according 
5 to the procedure outlined in example 8, resulting in N-{ l-[Hydroxy-(2-phenyl- 
[1 ,3]dithian-2-yl)-methyl]-pentyl }-4-morpholin-4-yl-4-oxo-2-benzylsulfonyl-methyl- 
butyramide as a mixture of diastereomers. 

JV-{l-[Hydroxy-(2-phenyl-[l,3]ditMan-2^^ 
oxo-2-benzylsulfonylmethyl-butyramide (0.23 g, 0.35 mmol) in 9mL acetonitrile and 
10 2.25mL water at 23°C was mixed with finely ground HgCl 2 (212 mg, 0.78 mmol) and 
finely ground calcium carbonate (90 mg, 0.89 mmol). The mixture was stirred for 25 
minutes and then diluted with ethyl acetate. Water was added and the pH lowered to 6 by 
the addition of IN HQ. After separation, the organic layer was washed sequentially with 
water and brine (twice). The organics were dried with magnesium sulfate, concentrated 
15 and chromatographed on silica gel using a hexane-ethyl acetate gradient to afford 1 50 mg 
of N-[l-(l-Hydroxy-2<>xo-2-phenyl-^ 

methylsulfonylmethyl-butyramide as a mixture of diastereomers (76% yield). 

#-[l-(l-Hydroxy-2-oxo-2-pheny 
benzylsulfonylmethyl-butyramide was oxidized by methods described in the above 

20 examples resulting in 4-morpholin-4-vl-4-oxo-iV-[l-(oxo-phenvl-acetvn-Dentvl1-2- 
benzvlsulfonvlmethvl-butvramide as a mixture of diastereomers : ! HNMR: (DMSO), 8.9 
(d, J = 6 Hz), 1/2H diastereomeric],, 8.86 (d, J = 6 Hz), 1/2H diastereomeric], 7.89-7.84 
(m, 2H), 7.7-7.67 (m, 1H), 7.56-7.5 (m, 2H), 7.4-7.3 (m, 5H), 4.56-4.54 (m, 1H), 4.41-4.35 
(m, 2H), 3.4-4.6 (m, 4H), 3.35-3.25 (m, 4H), 3.2-3.1 (m, 2H), 2.99 -2.95 (m, 1H), 1.9-1.6 

25 (m, 2H), 1.5-1.2 (m, 6H), 1.0-0.9 (m, 3H); MS: (M+ + 1) 557. 
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EXAMPLE 12 
3-(4-MorphoUp-4-vl^oxo-2-^ 
5 pvrrolidine-l-carboxylic acid tert-butvl ester 




4-MorphoHn4-yl-4-oxo-2-benzylsulfonylmethy^ acid (120mg, 0.34mmol), 

10 3-amino-4-hydroxy-pyrrolidine-l-carboxylic acid tert-butyl ester (150mg, 0.74mmol), 
prepared as in reference 13, EDC (0.3g, 1.6mmol), and HOBt (15Qmg, 0.96mmol) were 
combined. Dichloromethyl (lOmL) was added and then 4-methylmoipholine (0.5mL). 
The mixture was stirred at ambient temperature for 2hours. After dilution with ethyl 
acetate (200mL) the solution was washed with IN aqueous HC1 (50mL), saturated aqueous 
15 NaHCC>3 (50mL) and brine (50mL), dried with MgS0 4 and evaporated under vacuum. The 
crude 3-hydroxy^(4-morpholin-4-yl-4-oxo-2-benzyls^^ 

pyrrolidine-l-carboxylic acid tert-butyl ester was dissolved in DMSO (5mL). 
Triethylamine (0.5mL) and then S0 3 pyridine complex (150mg) were added and the 
mixture was stirred at ambient temperature for 3 hours. After dilution with ethyl acetate 
20 (lOOmL), the solution was washed with water (50mL) and brine, dried with MgSC>4 and 
evaporated under vacuum. The residue was purified by flash chromatography on silica gel. 
Eluent: 5% methanol in ethyl acetate. Yield: 40mg 3-(4-morpholin-4-vl-4-oxo-2- 
benzvlsutfonvlmethvl-butYi^ la^ acid tert-butvl ester 

as white solid as mixture of diastereomers; *H NMR: (DMSO) 8.80-8.66 (m, 1H), 7.42- 



636 



WO 02/051983 



PCT/US01/50680 



7.34 (m, 5H), 4.52-4.41 (m, 2H), 4.34-4.20 (m, 1H), 3.98-3.88 (m, 1H), 3.82 (d, J=18.5Hz, 
1H), 3.70-3.05 (m, 13H), 2.70-2.52 (m, 2H), 1.41 (s, 9H); MS: (M+H) + 538. 



EXAMPLE 13 

5 4-(4-Mon)holin^-vl^-oxo-2-benzvlsulfonvlm 1 - 

carboxvlic acid benzyl ester 
(Compound 69) 




10 Sodium hydride (60% in mineral oil, lOg, 250mmol) was suspended in dry DMF. 

Allyl-carbamic acid benzyl ester (19. lg, lOOmmol) was added drop wise at ambient 
temperature. After stirring for 5 minutes, 5-bromo-l-pentene (25g, 168mmol) was added 
drop wise. Stirring was continued at 50°C for 1 hour. The reaction was quenched with 
water and then partitioned between diethyl ether and water. The ether layer was washed 

15 with water and brine, dried with MgSCU and evaporated under vacuum. Flash 
chromatography (ethyl acetate/hexane 1:9) gave 15.5g allyl-pent-4-enyl-carbamic acid 
benzyl ester. 

Myl-pent-4-enyl-carbamic acid benzyl ester (15.5g, 59.8mmol) was dissolved in 
dichloromethyl and bis(tricyclohexylphosphine)benzyhdenerathenium(IV) dichloride (lg) 
20 was added. The mixture was refluxed under a nitrogen atmosphere until TLC analysis 
showed complete reaction. The solvent was evaporated under vacuum and the residue was 
purified by flash chromatography (ethyl acetate/hexane 1:9). Yield: 7.8g 2,3,4,7- 
Tetrahydro-azepine-l-carboxylic acid benzyl ester. 

To a solution of 2,3,4,7-tetrahydro-azepine-l-carboxylic acid benzyl ester (4.5g, 
25 19.45mmol) in dichloromethyl (50mL) was added m-chloroperbenzoic acid (60mmol). 
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The mixture was stirred at ambient temperature for 16 hours. Saturated aqueous K 2 C0 3 
solution was added and the mixture was extracted with dichloromethyl. The combined 
organic layers were washed with saturated aqueous NaHC03 and brine, dried with MgS04 
and evaporated under vacuum. The crude epoxide was dissolved in a 8:1 methanol/water 
5 mixture (lOOmL). Ammonium chloride (3.2g,60mmol) and sodium azide (3.9g, 6Qmmol) 
was added and the mixture was heated at 60°C for 48 hours. Most of the solvent was 
removed under vacuum. The residue was extracted with ethyl acetate. The combined 
organic layers were washed with saturated aqueous NaHC0 3 (200mL) and brine (200mL), 
dried with MgS04 and evaporated under vacuum. Flash chromatography of the residue 
10 (hexane/ethyl acetate 3:1) gave 3.3g of 4-azido-3-hydroxy-azepane-l-carboxylic acid 
benzyl ester. 

To a solution of 4-azido-3-hydroxy-azepane-l-carboxylic acid benzyl ester (3.3g, 
11.37mmol) in methanol (50mL) was added triethylamine (5mL) and 1,3-propanedithiol 
(3.42mL, 35mmol). The mixture was stirred at ambient temperature until TLC analysis 
15 showed complete consumption of the starting material. A white precipitate was removed 
by filtration and the filtrate was evaporated to dryness. The residue was triturated with a 
1:1 hexane/diethyl ether mixture to remove excess dithiol and dried under vacuum. 

The crude 4-amino-3-hydroxy-azepane- 1 -carboxylic acid benzyl ester was coupled 
to 4-moipholin-4-yl-4-oxo-2-benzy lsulfonylmethyl-butyric acid and oxidized, as described 
20 above, to yield 4-(4-morphoUn-4-vl-4-oxo-2-benzyk^^ 

azepane-l-carboxvlic acid benzyl ester : ! HNMR: (DMSO) 8.46-8.42 (m, 1H), 7.44-7.24 
(m, 10H), 5.18-5.04 (m, 2H), 4.52-4.33 (m, 4H), 4.04-3.76 (m, 2H), 3.58-3.30 (m, UH), 
3.1 1-3.03 (m, 1H), 2.96-2.78 (m, 1H), 2.72-2.57 (m, 1H), 1.84-1.55 (m, 4H); MS: (M+H) + 
600. 

• 25 

EXAMPLE 14 

N-(l J -Dimethvl-2-oxazolor4.5-b1pvridin-2-vl-2-o^ 

benzvlsulfonvlmethvl-butvramide 
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5 (Compound 70) 

To a stirred mixture of 4-morpholin^yl^oxo-2-benzylsulfonylmethyl-butyric 
acid (142mg, 0.4mmol), 2-amino-2-methyl- 1 oxazolo [4,5 -b]pyridin-2-yl-propan- 1 -one 
TFA salt (165mg), prepared as in reference 14, and HOBt (73mg, 0.45mmol) in MeCk 

10 (5ml) was added EDC (115mg, 0.6mmol) and N-methylmorpholine (0.25ml) at room 
temperature. After stirring for 14 hours, the reaction mixture was extracted with ethyl 
acetate. Hie organic layer was washed with saturated NaHC0 3> brine, dried with MgS0 4 
and concentrated. The residue was purified by silica gel column chromatography to yield 
92 mg of N-{ l-[(5-Ethyl-[l,3,4]oxadiazol^ 

15 4-oxo-2-benzylsulfonylmethyl-butyramide. 

This amide was treated with Dess-Martin periodinane (125 .6mg, 0.254mmol) at 
room temperature. After stirring for 1 hour, 5ml of saturated Na 2 S 2 0 3 -NaHC03 were 
added. After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, 
washed with brine, dried with MgS04 and concentrated. The residue was purified with 

20 silica gel column chromatography to yield 31 mg of N-( 1 . l-dimethvl-2-oxazolor4.5- 
b1pvridin-2-Yl-2~oxa^thyl)^moiphoH^ 

H 1 NMR(DMSO-d): 9.36(1H, s, NH), 8.68(1H, d, J=4.7Hz), 8.34(1H, d, J=8.42Hz), 
7,62(1H, dd, J=4.7Hz, J=8.42Hz), 7.4-7.4(5H, m), 4.41-4.3(2H, s), 3.5-3(12H, m), 2.2- 
2.1(1H, m), 1.6(3H, s), 1.51(3H, s); MS: 541.4(M-1), 543.4(M+1). 

25 

EXAMPLE 15 
/f-ri-(5-Ethvl-ri3.41oxadiazole^^ 

benzvlsulfonvlmethvl-bumamide 
30 (Compound 71) 
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To a stirred mixture of 4-moipholin^yl-4-oxo-2-benzylsuIfonylmethyl- 
butyric acid (177 .7mg, O.Smmol), 2-amino-l-(5-ethyl-l,3,4-oxadiazole-2-yl)-l-pentanol 
5 HC1 salt (117.5mg), and HOBt (91.8mg, 0.6mmol) in MeCl 2 (5ml), was added EDC 
(144mg, 0.75mmol) and N-methylmorpholine (0.3ml) at room temperature. After stirring 
for 14 hours, the reaction mixture was extracted with ethyl acetate. The organic layer was 
washed with saturated NaHC0 3 , brine, dried with MgSC>4 and concentrated to yield 240 
mgof crude product (MS: 536(M-1), 538.4(M+1)). Without further purification, the crude 

10 product was treated with Dess-Martin periodinane (334mg, 0.67mmol) at room 
temperature in 5mL of MeC^. After stirring for 1 hour, 5mls of saturated Na2S 2 C>3- 
NaHC0 3 were added. After a further 0.5 hours, the reaction mixture was extracted with 
ethyl acetate, washed with brine, dried with MgSC>4 and concentrated. The residue was 
purified with silica gel column chromatography to yield 110 mg of iV-ri-(5-ethvl- 

15 ri3,41oxadiazoIe-2^arbonyl)-buM1^morp^ 

butvramide : H 1 NMR(DMSO-d): 8.84(1/2H, d, NH, diastereomeric), 8.78(1/1H, d, NH, 
diastereomeric), 7.45-7.2(5H, m), 5.05-4.9(lH, m), 4.48-4.3(2H,m), 3.6-3.4(4H, m), 3.4- 
3.2(4H, m), 3.1-2.4(6H, m), 1.9-1.75(1H, m), 1.7-1.55(2H, m), 1.25-1.2(2H, m), 1.2- 
1.1(3H, m), 0.9-0.8(3H, m); MS: 534M-1), 535.8(M+1). 

20 

EXAMPLE 16 
iN^ri-(5-Ethvl-ri.3.41oxadiazole-2^a 

piperidin-l-vl-butvramide 
25 (Compound 72) * 
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To a stirred mixture 4-oxcn2-ben;^Jsu1&^ acid 
(176.5mg, O.Smmol), 2-amino-l-(5-ethyl-l,3,4-oxadiazole-2-yl)-l-pentanol HC1 salt 
(117.5mg), and HOBt (91.8mg, 0.6mmol) in MeCl 2 (5ml), was added EDC (144mg, 
5 0.75mmol) and N-methylmoipholine (0.3ml) at room temperature. After stirring for 14 
hours, the reaction mixture was extracted with ethyl acetate. Hie organic layer was washed 
with saturated NaHCC>3, brine, dried with MgS0 4 and concentrated to yield 270mg of 
crude product; MS: 534.1(M-1), 535.7(M+1). 

The amide was then treated with Dess-Martin periodinane (378.7mg, 0.675mmol) 

10 at room temperature in 5 ml of MeCl 2 . After stirring for 1 hour, 5ml of saturated Na^Oa- 
NaHC0 3 were added. After a further 0.5 hours, the reaction mixture was extracted with 
ethyl acetate, washed with brine, dried with MgSC>4 and concentrated. The residue was 
purified with silica gel column chromatography to yield 165 mg of JV-ri-(5-Ethvl- 
F13,41oxadiazole-2-carbonvl>bufylM-oxo 

15 butvramide : H 1 NMR (DMSO-d): 8.85(1/2H, d, NH, diastereomeric), 8.78(1/2, d, NH, 
diastereomeric), 7.4-7.2(5H, m), 5.1-4.9(1H, m), 4.5-4.3(2H,m), 3.5-3.2(8H, m), 3.1- 
2.6(1H, m), 2.9(2H, m), L9-1.6(2H, m), 1.6-1.2(8H, m), 1.24(3H, m), 0.9-0.8QH, m); 
MS: 531.6(M-1), 533.4(M+1). 

20 

EXAMPLE 17 
iV-ri-(5-Ethvl-ri.3«41oxadiazole-2-carbony 

pyrrolidin- 1 -vl-butvramide 
(Compound 73) 
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To a stirred mixture 4-cyclopentyl-4^xo-2-benzylsulfonylmethyl-butyric acid 
(169.5mg, 0.5mmol), 2-amino-l-(5-ethyl-l,3,4-oxadiazole-2-yl)-l-pentanol HQ salt 
5 (117.5mg), and HOBt (91.8mg, 0.6mmol) in MeCl 2 (5ml), was added EDC (144mg, 
0.75mmbl) and N-methylmorpholine (0.3ml) at room temperature. After stirring for 14 
hours, the reaction mixture was extracted with ethyl acetate. The organic layer was washed 
with saturated NaHC0 3 , brine, dried with MgS0 4 and concentrated to yield 240 mg of 
crude product. The crude product was treated with Dess-Martin periodinane (343mg, 

10 0.693mmol) at room temperature in 5mls of MeC^. After stirring for 1 hour, 5mls of 
saturated Na2S 2 0 3 -NaHC03 were added. After a further 0.5 hours, the reaction mixture 
was extracted with ethyl acetate, washed with brine, dried with MgSC>4 and concentrated. 
The residue was purified with silica gel column chromatography to yield 145 mg of 
N-ri-(5-EthvH13.41oxadiazole^ 

15 pviToUdin-l-vl-butvramide : H 1 NMR(DMSO-d): 8.85(1/2H, d, NH, diastereomeric), 
8.78(1/2H, d, NH, diastereomeric), 7.5-7.3(5H, m), 5.1-4.95(1H, m), 4.5-4.3(2H,m), 3.5- 
3.2(8H, m), 3.2-3(lH, m), 2.82(2H, m), 2-1.8(6H, m), 1.6-1.3(2H, m), 1.24(3H, m), 0.9- 
0.8(3H, m); MS: 518.2(M-1), 519.7(M+1). 

20 

EXAMPLE 18 
A^fl-(5-Methoxvmethvl-ri3,41oxadiazote^ 

oxo-2-benzvlsulfonvlmethvl-butvramide 
(Compound 74) 
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To a stirred mixture of 4-moipholin^yl^oxc>-2-ben2ylsulfonylme1hyl-butyric 
acid (230mg, 0.65mmol), 2-amino-l-(5-methoxymethyl~[l,3,4]oxadiazol-2-yl)-butan-l- 
5 one TFA salt (204mg), prepared as in reference 15, and HOBt (119mg, 0.78mmol) in 
MeCl 2 (5ml), was added EDC (187mg, O.98mmol) and N-methylmorpholine (0.35ml) at 
room temperature. After stirring for 14 hours, the reaction mixture was extracted with 
ethyl acetate. The organic layer was washed with saturated NaHC0 3 , brine, dried with 
MgS0 4 and concentrated to yield 82mg of N-{ l-[Hydroxy-(5-methoxymethyl- 

10 [l,3,4]oxadiazol-2-yl)-methyl]-^^ 

butyramide; MS: 537.6(M-1), 539.8(M+1). 

This amide then was treated with Dess-Martin periodinane (11 lmg, 0.149mmol) at 
room temperature. After stirring for 1 hour, 5mls of saturated Na 2 S2C>3-NaHC03 was 
added. After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, 

15 washed with brine, dried with MgS0 4 and concentrated. Hie residue was purified with 
silica gel column chromatography to yield 13mgs of iV-ri-(5-Methoxvmethvl- 
[13.41oxachazole-2-carbonviypropvlM 

butyramide: H l NMR(CDC1 3 ): 7.8, 7.5(1H, d,d NH,diastereomeric),7.4^7.2(5H,m),5.3- 
5.1(1H, m), 4.6(2H, s, OCH 2 ), 4.3-4.1(3H, m), 3.8-3.1(13H, m), 3-2.4(2H, m), 2.2-1.5(2H, 
20 m), 0.95(3H, t); MS: 535.7(M-1), 537.5(M+1). 

EXAMPLE 19 

Af-f l-( 5-MethoxvmethvI-n 3.41oxacUazole-2^arbonylVproDvri-4-oxo-2- 
25 benzvlsulfonvlmethvl-4~pit)eridin-l-vl-butvraniide 

(Compound 75) 
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O 




To a stirred mixture of 4<>xo-2-benzyIsuironyimethy acid 
(229mg, 0.65mmol), 2-amino- 1 -(5 -methoxymethyl- 1 ,3 ,4-oxadiazole-2-yl> 1 -propanol TFA 

5 salt (204mg), prepared as in reference 15, and HOBt (119mg, 0.78mmol) in MeCfe (5ml), 
was added EDC (187mg, 0.98mmol) and N-methylmorpholine (0.35ml) at room 
temperature. After stirring for 14 hours, the reaction mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated NaHC0 3 , brine, dried with MgS0 4 
and concentrated to yield 130 mg of N-{ l-[hydroxy-(5-methoxymethyl-[l,3,4]oxadiazol-2- 

10 yl)-methyl]-propyl } -4-oxo-2-benzylsulfonylmethyl-4-piperidin- 1-yl-butyramide; MS: 
535.4(M-1), 537.7(M+1). 

The amide then was treated with Dess-Martin periodinane (1 80mg, 0.364mmol) at 
room temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 0 3 -NaHC03 were 
added. After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, 

15 washed with brine, dried with MgS0 4 and concentrated. The residue was purified with 
silica gel column chromatography to yield 26mgs of N- f 1 -(S-Me£hoxvmethvl- 
ri.3,41oxadiazole-2-carbonvlVpropv^ 

butvramide ; H 1 NMR(CDC1 3 ): 8,7.7(lH,d,d,NH,diastereomeric),7.4-7.2(5H,m),5.3- 
5.1(1H, m), 4.6(2H, s, OCH 2 ), 4.3-4.1(3H, m), 3.8-3.2(9H, m), 3-2.4(2H, m), 2.2-1.4(8H, 
20 m), 0.95(3H, t); MS: 535.7(M+1). 

EXAMPLE 20 

i^ri-(5-Metfaoxvmethvl~ri,3.41oxadiazole-2-carbonvl)-propvl1-4-oxo-2- 
25 benzvlsulfonvlmethvl-4-pvrrolidin-l-yl~butY raTnifift 



(Compound 76) 
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To a stirred mixture of 4-oxo-2-benzylsulfony^ acid 
(220mg, 0.65mmol), 2-amincH 1 -(5-methoxymethyl- 1 ,3 ,4-oxadiazole-2-yl)- 1 -propanol TFA 
5 salt (204mg), prepared as in reference 15, and HOBt (1 19mg, 0.78mmol) in MeCl 2 (5ml), 
was added EDC (187mg, 0.98mmol) and iV-methylmorpholine (0.35ml) at room 
temperature. After stirring for 14 hours, the reaction mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated NaHCC>3, brine, dried with MgSC>4 
and concentrated to yield 84 mg of N-{ l-[Hydroxy-(5-methoxymethyl-[l,3,4]oxadiazol-2- 
10 yl)-methyl]-propyl}-4-oxo-2-benzy^ Without 
further purification, the crude product was used for next reaction; MS: 521.6(M-1), 
523.2(M+1). 

This amide was treated with Dess-Martin periodinane (114mg, 0.153mmol) at 
room temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 03-NaHC0 3 were 
15 added. After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, 
washed with brine, dried with MgS0 4 and concentrated. The residue was purified with 
silica gel column chromatography to yield 17 mg of A^ri-(5-Methoxvmethvl- 
ri.3.41oxadlazole-2^arbonYl)-prepvn 

butvramide : H 1 NMR(CDC1 3 ): 8.2, 8(1H, d,d, NH, diastereomeric), 7.6-7.2(5H, m), 5.3- 
20 5.1(1H, m), 4.6(2H, s, OCH 2 ), 4.3-4.1(3H, m), 3.8-3.2(9H, m), 3-2.4(2H, m), 2.2-1.4(6H, 
m), 0.95(3H, t); MS:519.6(M-1), 521.6(M+1). 



EXAMPLE 21 
25 4-Moroholin-4-vl^oxo-2-benzvlsulfonv^ 

carbonvlVpropvl l-butwamide 
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(Compound 77) 




To a stirred mixture of 4-moiphoHn^yl^oxo-2-benzylsulfonylmethyl-butyric 
5 acid (177mg, O.Smmol), 2-amino-l-(5-phenyl-[l,3,4]oxadiazol-2-yl)-l-butanol TFA salt 
(175mg), prepared as in reference 16, and HOBt (92mg, 0.6mmol) in MeCl 2 (5ml), was 
added EDC (144mg, 0.75mmol) and JV-methylmorpholine (0.35ml) at room temperature. 
After stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated NaHCC>3, brine, dried with MgS04 and 

10 concentrated to yield 308 mg of N-{ l-(Hydroxy-(5-phenyl-[l,3,4]oxadiazol-2-yl>methyl]- 
propyl}^morpholin^yl^oxo-2-benzylsdfonylmethyl-butyramide. Without further 
purification, the crude product was used for next reaction; MS: 569.6(M-1), 571 .4(M+1). 

This amide was treated with Dess-Martin periodinane (37 Img, 0.75mmol) at room 
temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 03-NaHC03 were added. 

15 After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 
with brine, dried with MgS0 4 and concentrated. The residue was purified with silica gel 
column chromatography to yield 224 mg of 4-morpholin-4-vl-4-oxo-2- 
benzvlsulfonvlmethvl-A^ri-(5^ 

H 1 NMR(DMSO-d): 8.9, 8.84 (1H, d, d, NH, diastereomeric), 8.1-8(2H, m), 7.7-7.6(3H, 
20 m), 7.4-7.3(5H, m),5. 1-4.9(1H, m), 4.5-4.3(2H, m), 3.6-33(1 1H, m), 3.12-3(1H, m), 2.65- 
2.5(1H, m) , 2-1.9(lH, m), 1.8-1.7(1H, m), 0.96(3H, t); MS: 567.6(M-1), 569.4(M+1). 

EXAMPLE 22 

25 4-Qxo-2-benzvlsulfonvlmethvl-jV f -ri-(5-phenvl41341oxadiazole-2-carb^^ 
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4-piperidin-l-vl-butvramide 
(Compound 78) 




To a stirred mixture of 4K>xo-2-benzylsulfonyImethyl^piperi^ acid 
5 (177mg, O.5mmol), 2-amino-l-(5-phenyl-[l,3,4]oxadiazol-2-yl)-l-butanol TFA salt 
(175mg) , prepared as in reference 16, and HOBt (92mg, 0.6mmol) in MeCl 2 (5ml), was 
added EDC (144mg, 0.75mmol) andiV-methylmoipholine (0.35ml) at room temperature. 
Alter stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated NaHCOa, brine, dried with MgS0 4 and 

10 concentrated to yield 284 mg of N-{ l-[Hydroxy-(5-phenyl-[l,3,4]oxadiazol-2-.yl)-methyl]- 
propyl}-4<>xcH2-henylmethyk Without further 

purification, the crude product was used for next reaction; MS: 567.6(M-1), 569.6(M+1). 

This amide was treated with Dess-Martin periodinane (371mg, 0.75mmol) at room 
temperature. After stirring for 1 hour, 5mls of saturated Na 2 S20 3 -NaHC03 were added. 

15 After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 
with brine, dried with MgS(>4 and concentrated. The residue was purified with silica gel 
column chromatography to yield 237 mg of 4-oxo-2-benzvlsulfonvlmethvl"A/'-ri-(5'Phenvl" 
ri3,41oxadiazole-2-carbonvlVpropvn H 1 NMR (DMSO-d): 

8.9, 8.84 (1H, d, d, NH, diastereomeric), 8.1-8(2H, m), 7.7-7.6(3H, m), 7.4-7.3(5H, 

20 m),5.1-4.9(lH, m), 4.5-4.3(2H, m), 3.4~3.1(7H, m), 3.12-3(1H, m), 2.65-2.5(lH, m) , 2- 
1.9(1H, m), 1.8-1.7QH, m), 1.6-1.2(6H, m), 0.96(3H, t); MS: 565.4(M-1), 567.6(M+1). 

EXAMPLE 23 
25 4-Oxo-2-benzvlsulfonvlmethv^ 
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5 To a stirred mixture of 4-Oxo-2-benzylsulfonylmethyM-pyn:olidin-l~yl-butyric 

acid (170mg, O.Smmol), 2-amino-l-(5-phenyl--[l,3»4]oxadiazol-2-yl)-l-butaiiol TFA salt 
(175mg) , prepared as above, andHOBt (92mg, 0.6mmol) inMeOb (5ml), was added EDC 
(144mg, O.75mmol) and iV-methylmorpholine (0.35ml) at room temperature. After stirring 
for 14 hours, the reaction mixture was extracted with ethyl acetate. The organic layer was 
10 washed with saturated NaHC0 3 , brine, dried with MgS04 and concentrated to yield 280 
mg of N-{ l-[Hydroxy-(5-phenyl-[l,3,4]oxadia^^ 

henylmethylsulfonylmethyl^py^^ Without further purification, the 

crude product was used for next reaction; MS: 553.6(M-1), 555.4(M+1). 

This amide was treated with Dess-Martin periodinane (371mg, 0.75mmol) at room 

15 temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 03-NaHC03 were added. 
After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 
with brine, dried with MgS0 4 and concentrated. The residue was purified with silica gel 
column chromatography to yield 200mg of 4-oxo-2-benzvlsulfonvlmethvI^ 
ri.3.41oxadiazole-2^arbonviy^ H 1 NMR (DMSO-d): 

20 8.9, 8.84 (1H, d, d, NH, diastereomeric), 8.1-8(2H, m), 7,7-7.6(3H, m), 7.4-7.3(5H, 
m),5.1-4.9(lH, m), 4.5-4.3(2H, m), 3.4-3.1(7H, m), 3.12-3QH, m), 2.65-2.5(lH, m) , 2.1- 
1.6(6H, m), 0.96(3H, t); MS: 551.6(M-1), 553.6(M+1). 

25 EXAMPLE 24 



PCTAJS01/50680 



propvll^pvrrolidin-l-vl-butvramide 
(Compound 79) 
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. 4-MorphoUn-4-vI-iV-ri-(oxazolor4,5-bto 

benzvlsulfonvlmethvl-butvramide 
(Compound 80) 




To a stirred mixture of 4-morpholin-4-yl-4-oxo-2-benzylsul^^^ 
acid (177mg, 0.5mmol), 2-amino-l-(5-phenyl-[l,3,4]oxadiazol-2-yl)-l-butanoi TFA salt 
(175mg), prepared as in reference 17, and HOBt (92mg, 0.6mmol) in MeCh (5ml), was 
added EDC (144mg, 0.75mmol) and AT-methylmoipholine (0.35ml) at room temperature. 
10 After stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated NaHC0 3 , brine, dried with MgS0 4 and 
concentrated to yield 308 mg of N-[l-(Hydroxy-oxazolo[4,5-fc]pyridin-2-yl-methyl)- 
propyl]^morpholin^yl^oxo-2-benzylsulfonylmethyl^butyraiiiide; MS: 543.6 (M-l), 
545.6(M+1) 

15 This amide was treated with Dess-Martin periodinane (371mg, 0.75mmol) atroom 

temperature. After stirring for 1 hour, 5mls of saturated Na 2 S203-NaHC03 were added. 
After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 
with brine, dried with MgS(>4 and concentrated. The residue was purified with silica gel 
column chromatography to yield 224 mg of 4-morpholin-4-vl-j\^ri-(oxazolor4,5- 

20 b1pvridine-2-carbonvlVpropvll^oxo-2"beiizvlsulfonvlmethvl-bumamide: H 1 NMR 
(DMSO-d): 8.96, 8.85(1H, d,d, NH, diastereomeric), 8.75-8.7(lH, m), 8.42-8;3(lH, m), 
7.7-7.6(lH, m), 7.4-7.3(5H, m), 5.15-5.04(1H, m), 4.5-4.3(2H, m), 3.6-3.2(1 1H, m), 3.15- 
3.0(1H, m), 2.7-2.5(lH, m), 2.1-1 .9(1H, m), 1.8-1.7(1H, m), 0.98(3H, t); MS: 541.2(M-1), 
543.2(M+1). 

25 
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EXAMPLE 25 
Airi-(Oxazolor4,5-blpYridine-2-c^ 

piperidin-l'Vl-butvramide 
(Compound 81) 



5 




To a stirred mixture of 4-oxo-2-benzylsulfonylmethyl^piperidin-l-yl-butyric acid 
(177mg, O.Smmol), 2-amino-l-(5-phenyl-[13,4]oxadiazol-2-yl>l-butanol TFA salt 
(175mg) , prepared as in reference 17, and HOBt (92mg, 0.6mmol) in MeCl 2 (5ml), was 

10 added EDC (144mg, 0.75mmol) and N-methylmorpholine (0.35ml) at room temperature. 
After stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated NaHCC>3, brine, dried with MgS04 and 
concentrated to yield 284 mg of JV-[l-(hydroxy-oxazolo[4,5-£Jpyridin^ 
propyl]^oxo-2-henylmethylsulfon^ MS: 541.6 (M- 

15 1), 543.4(M+1). 

This amide was treated with Dess-Martin periodinane (371mg, 0.75mmol) at room 
temperature. After stirring for 1 hour, 5mls of saturated Na2S2C>3-NaHC03 were added. 
After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 
with brine, dried with MgS04 and concentrated. The residue was purified with silica gel 

20 column chromatography to yield 237 mg of ^ri-(Oxazolor4,5-b1pyridine-2-carbonvlV 
propvll^oxo-2-benzYlsulfonvl-methvl^piperidin-l~vl-butwamide: H 1 NMR DMSO-d): 
8.93, 8.83(1H, d,d, NH, diastereomeric), 8.75-8.72(lH, m), 8.4-8.37(lH, m), 7.7-7.6(lH, 
m), 7.4-7.3(5H, m), 5.15-5(1H, m), 4.5-4.3(2H, m), 3.45-3.2(9H, m), 3.1-3QH, m), 2.67- 
2.5(lH,m),2.1-1.9(lH,m), 1.84-1.7(lH,m), 1.6-1.5(2H,m), 1.5-13(4H,m),0.98(3H,t); 

25 MS: 539.4(M-1), 54L2(M+1). 
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EXAMPLE 26 



To a stirred mixture of 4^xcn2-benzylsulfony^ acid 
(170mg, 0.5mmol), 2-amino-l-(5-phenyl-[l,3,4]oxadiazol-2-yl)-l-butanol TFA salt 

10 (175mg) , prepared as in reference 17, and HOBt (92mg, 0.6mmol) in MeCl 2 (5ml), was 
added EDC (144mg, 0.75mmol) andiV-methybnorpholine (0.35ml) at room temperature. 
After stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated NaHC0 3 , brine, dried with MgS0 4 and 
concentrated to yield 280 mg of i\^[l-(Hydroxy-oxazolo[4,5-6]pyridin--2-yI-methyl)- 

15 propyl]^xo-2-henylmethylsulfonylmethyl^pyiTO Without further 

purification, the crude product was used for next reaction; MS: 527.6(M~1), 529.4(M+1). 

This amide was treated with Dess-Martin periodinane (371mg, 0.75mmol) at room 
temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 03-NaHC0 3 were added. 
After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 

20 with brine, dried with MgS0 4 and concentrated. The residue was purified with silica gel 
column chromatography to yield 200mg of JV-ri-fOxazoloKS-blpvridine-^ 
propvll^oxo-2-benzvlsutfonvl-meth^^ H 1 NMR (DMSO- 

d): 8.96, 8.87(1H, d,d, NH, diastereomeric), 8.75-8.72(lH, m), 8.45-8.3(lH, m>, 7.7- 
7.6(1H, m), 7.45-7.3(5H, m), 5.2-5QH, m), 4.5^.3(2H, m), 3.5-3.15(7H, m), 3.15-3(1H, 



25 m), 2.55-2.4(lH, m), 2.1-1.95(1H, m), 1.9-1.6(5H, m), 0.98(3H, t); MS: 525.2(M-1), 
526.8(M+1). 



pviroUdin-l-vl-butvramide 
(Compound 82) 
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EXAMPLE 27 
4-Morpholm^-vl^oxo-2-benzvlsu 
5 ri3.41oxadiazole-2-carbonvlVpropyI1-butvramide 

(Compound 83) 




To a stirred mixture of 4-moipholin^yl^oxo-2-benzylsdfonylmethyl-butyric 
10 acid (106.5mg, 0.3mmol), 2- Amino- 1 - (5 -pyridin-4-yl- [1,3,4] 6xadiazol-2-y l)-butan- 1 -ol 
TFA salt (105mg), prepared as in reference 18, and HOBt (55mg, 0.36mmol) in MeCl 2 
(5ml), was added EDC (86.4mg, 0.45mmol) and N-methylmorpholine (0.25ml) at room 
temperature. After stiiring for 14 hours, the reaction mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated NaHCC>3, brine, dried with MgSC>4 
15 and concentrated, yield 176 mg of N-{ l-[hydroxy-(5-pyridin-4-yl-[l,3,4]oxadiazol-2-yl)- 
methyl]-propyl } -4-oxo-2-benzylsulf onylmethyl-4-piperidin- 1-yl-butyramide. MS : 
568.4(M-1), 570(M+1) 

This amide was treated with Dess-Martin periodinane (222.7mg, 0.45mmol) at 
room temperature. After stiiring for 1 hour, 5mls of saturated Na 2 S 2 03-NaHC0 3 were 
20 added. After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, 
washed with brine, dried with MgSC>4 and concentrated. The residue was purified with 
silica gel column chromatography to yield 84mg of 4-morpholin-4-vl-4-oxo-2- 
benzvlsulfonvlmethvl-^ri^ 

butvramide : H 1 NMR(DMSO-d): 8.95-8.85(3H, m), 8.1-8(2H, m), 7.44-7.3(5H, m), 5- 
25 4.9(1H, m), 4.5-4.3(2H, m), 3.4-3.(8H, m), 2.7-2.5(lH, m), 2.05-1.9(lH, m), L8-1.6(1H, 
m), 1.6-1.2(6H, m), 0.98(3H, t); MS: 566.6(M-1), 568.6(M+1). 
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EXAMPLE 28 

4-Oxo-2-benzvlsulfonvlmethyl^piperidin- 1-vl-iV-r 1 -(5-pvridin-4-vl-F 1 ,3,41oxadiazole- 

2-carbonvlVpropvll-butvramide 



To a stirred mixture of 4K)xo-2-benzylsulfonylmethyM-piperi acid 

(105.9mg, 0.3mmol), 2-amino-l-(5-pyridin^yl-[l,3,^^^ 
10 (105mg) , prepared as in reference 18, and HOBt (55mg, 0.36mmol) in MeCl 2 (5ml), was 

added EDC (86.4mg, 0.45mmol) andiV-methylmorpholine (0.25ml) at room temperature. 

After stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The 

organic layer was washed with saturated NaHCC>3, brine, dried with MgSC>4 and 

concentrated to yield 176mg of N-{l»[Hydroxy-(5-pyridin-4-yl-[l,3,4]oxadiazol-2-yl)- 
15 methyl] -propyl } -4-morpholin-4-yl-4-oxo-2-benzylsulf onyl-methyl-butyramide; MS : 

570.2(M-1), 572(M+1). 

This amide was treated with Dess-Martin periodinane (222.7mg, 0.45mmol) at 

room temperature. After stirring for 1 hour, 5 mis of saturated Na 2 S20 3 -NaHC03 were 

added. After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, 
20 washed with brine, dried with MgS0 4 and concentrated. The residue was purified with 

silica gel column chromatography to yield 78 mg of 4-oxo-2-benzvlsulfonvl-methvl-4- 

piperichn-l-vl-N-ri-(5-pvridm^^ 

NMR(DMSO-d): 9.0-8.85(3H, m), 8.1-8(2H, m), 7.44-7.3(5H, m), 5-4.9(lH, m), 4.5- 
4.3(2H, m), 3.6-3.2(llH, m), 3.15-3.05(1H, m), 2.7-2.5(lH, m), 2.05-1.9(lH, m), 1.8- 
25 1.7(1H, m), 0.96(3H, t); MS: 568.6(M-1), 570.6(M+1). 



5 



(Compound 84) 
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EXAMPLE 29 

4-Oxo-2-benzvlsulfonylm^ 

propyll^pmohdin-l-vl-butvrainide 
(Compound 85) 



5 




To a stirred mixture of 4-oxo-2-benzylsulfonyline^ acid 
(102mg, 0.3mmol), 2-amino-l-(5-pyridin-4-yl-[l,3,4]oxadiazol-2-yl)-butan-l-ol TFA salt 
(105mg) , prepared as in reference 18, and HOBt (55mg, 036mmol) in MeCh (5ml), was 

10 added EDC (86.4mg, 0.45mmol) and iV-methylmorpholine (0.25ml) at room temperature. 
After stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated NaHC0 3 , brine, dried with MgS0 4 and 
concentrated to yield 210 mg of iV-{l-[Hydroxy-(5-pyridin-4-yl-[l,3,4]oxadiazol-2-yl> 
methyl]-propyl}-4HDxo-2-benzylsrt^ MS: 

15 554.2(M-1), 555.8(M+1). 

This amide was treated with Dess-Martin periodinane (222.7mg, 0.45mmol) at room 
temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 0 3 -NaHC03 were added. 
After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 
with brine, dried with MgS0 4 and concentrated. The residue was purified with silica gel 

20 column chromatography to yield 102 mg of 4-Oxo-2-benzvlsulfonvlmethvl-A^ 
pvridin^vK13.41oxadiazoIe-2-car^^ H ! NMR 
(DMSO-d): 9.0-8.85(3H, m), 8.1-8(2H, m), 7.44-7.3(5H, m), 5.05^.9(1H, m), 4.55- 
4.35(2H, m), 3.4-3.(8H, m), 2.6-2.4(lH, m), 2.05-1.9(lH, m), 1.9-1.6(5H, m), 0.96(3H, t); 
MS: 552.6(M-1), 554.6(M+1). 

25 
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EXAMPLE 30 
4-Morpholin^vl-4<)xo-2-^^ 

ri3,41oxadiazole-2-carbonvn-propvn-butvramide 
(Compound 86) 



5 




To a stirred mixture of 4-morpholin^yl-4-oxo-2~benzylsulfo^ 
acid (177.7mg, 0.5mmol), 2-amino-l-(5-pyridin-3-yl-[l,3,4]oxadiazol-2-yl)-butan-l-ol 
TFA salt (180mg), prepared as in reference 19, and HOBt (92mg, 0.6mmol) in MeCl 2 

10 (5ml), was added EDC (144mg, 0.75mmol) and N-methylmorpholine (0.25ml) at room 
temperature. After stirring for 14 hours, the reaction mixture was extracted with ethyl 
acetate. The organic layer was washed with saturated NaHC0 3 , brine, dried with MgS0 4 
and concentrated, yield 210 mg of N-{ l-[Hydroxy-(5-pyridin-3-yl-[ 1 ,3,4]oxadiazol-2-yl>- 
methyl]-propyl }^-moi^hoUn^yl^oxo-2-benzylsulfonylme%l-butyramide. Without 

15 further purification, the crude product was. used for next reaction; MS: 570.4(M-1), 
572.4(M+1). 

This amide was treated with Dess-Martin periodinane (277mg, 0.56mmol) at room 
temperature. After stirring for 1 hour, 5mls of saturated Na 2 S20 3 -NaHC03 were added. 
After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 
20 with brine, dried with MgS0 4 and concentrated. The residue was purified with silica gel 
column chromatography to yield 110 mg of 4-morpholin-4-vl-4-oxo-2- 
benzvlsulfonvlmethvl-iV^ 

butvramide ; H 1 NMR(DMSO-d: 9.23(1H, s), 8.94, 8.88(1H, d,d, NH, diastereomeric), 
8.87-8.8(lH, m), 8.46-8.4(lH, m), 7.7-7.6QH, m), 7.4-7.25(5H, m), 5.05-4.'9(lH, m), 4.55- 
25 4.3(2H, m), 3.6-3.15(llH, m), 3.14-3(1H, m), 2.7-2.5(lH, m), 2.05-1.9(lH, m), 1.8- 
1.65(1H, m), 0.98(3H, t); MS: 568.5(M-1), 570.3(M+1). 
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EXAMPLE 31 



Af-ri-(Benzooxazole-2^arbonvl)-p^^ 



10 (141mg, 0.4mmol), 2-amino- 1 -benzooxazol-2-y I-butan- 1 -ol TFA salt (129mg) , prepared 
as in reference 20, and HOBt (74mg, 0.48mmol) in MeCl 2 (5ml), was added EDC (1 15mg, 
0.6mmol) and N-methylmorpholine (0.25ml) at room temperature. After stirring for 14 
hours, the reaction mixture was extracted with ethyl acetate. The organic layer was washed 
with saturated NaHCC>3, brine, dried with MgSC>4 and concentrated to yield 157mg of N- 

15 [1 -(Benzooxazol-2-yl-hydroxy-methyl)-propyl] -4-oxo-2-enylmethylsulf onylmethyl-4- 
piperidin-l-yl-butyramide. Without further purification, the crude product was used for 
next reaction; MS: 540.4(M-1), 542.6(M+1). 

This amide was treated with Dess-Martin periodinane (215.3mg, 0.435mmol) at room 
temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 03-NaHC0 3 were added. 

20 After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 
with brine, dried with MgS04 and concentrated. The residue was purified with silica gel 
column chromatography to yield 103.3 mg of JV-ri-flBenzooxazole"2-carbonvlVpropvl1>4- 
oxo-2-benzvlsulfonvlmethvl^piperidin-l-vl-butvramide; H 1 NMR(DMSO-d): 8.84, 
8.76(1H, d,d, J=5.6Hz, J=6.4Hz, NH, diastereomeric), 8.02-7.96(lH, m), 7.92-7.86(lH, 

25 m), 7.68-7.62(lH, m), 7.58-7.52(lH, m), 7.44-7.32(5H, m), 5.24-5. 12(1H, m), 4.52- 
4.38(2H, m), 3.5-3.22(7H, m), 3.12-3.02(1H, m), 2.64-2.52(lH, m), 2.04-1.94(lH, m), 



5 



vl-butvramide 
. (Compound 87) 




To a stirred mixture of 4-oxcH2-benzylsulfonylmethyl-4-pipmdin-l-yl-buty^ acid 
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1.8-1.68QH, m), 1.6-1.48(2H, m), 1.48-1.32(4H, m), 0.98(3H, t, J=7.6Hz); MS: 
540.4(M+1). 



N-\ 1 -CBenzooxazole-2-carbonvl)-pro^^ 

vl-butyramide 
(Compound 88) 



To a stirred mixture of 4n3Xo-2-benzylsdfonylmeth^^ acid 
(135.6mg, 0.4mmol), 2-amino-l-benzooxazol-2-yl-butan-l-ol TFA salt (129mg) , prepared 
as in reference 20, and HOBt (73.4mg, 0.48mmol) in MeCl 2 (5ml), was added EDC 
(115.2mg, 0.6mmol) and iV-methylmorpholine (0.25ml) at room temperature. After 

15 stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The organic 
layer was washed with saturated NaHCC>3, brine, dried with MgS04 and concentrated to 
yield 260 mg of N-[l-(Benzooxazol-2-yl-hydroxy-methyl)-propyl]-4-oxo-2- 
henylmethylsulfonylinethyl^pyn'ohdin-l-yl-butyramide^ Without further purification, the 
crude product was used for next reaction; MS: 526.6(M-1), 528.6(M+1). 

20 This amide was treated with Dess-Martin periodinane (215mg, 0.435mmol) at room 

temperature. After stirring for 1 hour, 5mls of saturated Na2S203-NaHC03 were added. 
After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 
with brine, dried with MgSC>4 and concentrated. The residue was purified with silica gel 
column chromatography to yield 199mg of AW-fl3eiizooxazole-2-carbonYlVpropYl1-^ 



25 oxo-2-benzvlsulfonvlmethvl^pvrrolidin-l-vl-butwamide: H 1 NMR(DMSO-d): 8.87, 
8.79(1H, d,d, NH, J=*Hz, J=6.4Hz, diastereomeric), 8.04-7.96(lH, m), 7.92-7.86(lH, m), 



5 



EXAMPLE 32 




10 
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7.68-7.62(lH, m), 7.58-7.5(lH, m), 7.44-7.32(5H, m), 5.25-5.14(lH, m), 4.52-4.38(2H, 
m), 3.5-3.04(7H, m), 3.03-3.01(lH, m), 2.52-2.4(lH, m), 2.05-1.9(lH, m), L9-1.65(5H, 
m), 0.98(3H, m); MS: 526.3(M+1). 

5 

EXAMPLE 33 
iV-ri-(Benzooxazole-2K:arbonvlVproOT^^ 

butvramide 
(Compound 89) 



10 




To a stirred mixture of 2^yclohexylmethyl^morpholin^yl^oxo-butyric acid 
(84.9mg, 0.3mmol), 2-amino- 1 -benzooxazol-2-yl-butan- 1 -ol TFA salt(96.9mg), prepared 
as in reference 21, and HOBt (55.1mg, 0.36mmol) in MeCl 2 (5ml), was added EDC 

15 (86.4mg, 0.45mmol) and Af-methylmoipholine (0.25ml) at room temperature. After 
stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The organic 
layer was washed with saturated NaHC0 3 , brine, dried with MgS0 4 and concentrated to 
yield ISOmgof W-[l-(benzcK)xazol-2-yl^ 
moipholin-4-yl-4-oxo-butyramide; MS: 470.5(M-1), 472.4(M+1). 

20 This amide was treated with Dess-Martin periodinane (237.6mg> 0.48mmol) at 

room temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 03-NaHC03 were 
added. After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, 
washed with brine, dried with MgS0 4 and concentrated. The residue was purified with 
silica gel column chromatography to yield 76 mg of A^ri-fbenzooxazole-2-carbonvlV 

25 propvlV2^vclohexvlmethvl^morpholin^vl^oxo-butvramide : H 1 NMR(DMSO-d): 
8.49(1H, d, J=5.2Hz, NH), 7.96(1H, d, J=7.6Hz), 7.86(1H, d, J=8.4), 7.6(1H, m), 7.5(1H, 
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m), 5.14-5.04(1H, m), 3.6-3.25(8H, m), 2.9-2.75(lH, m), 2.5-2.4(lH, m), 2.25-2.15(lH, 
m), 24.8(1H, m), L8-1.7(2H, m), 1/M.6(1H, m), 1.6-1.4(5H, m), 1.35-1.2(1H, m), 1.2- 
1(4 H, m), 0.96(3H, t); MS: 468.6(M-1), 470.5(M+1), 492.3(M+Na). 

5 

EXAMPLE 34 

2-(>clohexvlmethvl^morp^^ 

propvll-4-oxo-butvramide 
(Compound 90) 

10 




To a stirred mixture of 2-cyclohexylmethyl^morphoUn-4«yl-4-oxo-butyric acid 
(84.9mg, 0.3mmol), 2-amino-l-(5-phenyl-[l,3,4]oxadiazol-2-yl)-l-butanol TFA salt 

15 (97.5mg), prepared as in reference 21, and HOBt (55.1mg, 0.36mmol) inMeCl 2 (5ml), was 
added EDC (86.4mg, 0.45mmol) and AT-methylmorpholine (0.25ml) at room temperature. 
After stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. The 
organic layer was washed with saturated NaHC0 3 , brine, dried with MgS0 4 and 
concentrated to yield 153mg of 2-cyclohexyImethyl-A^[l-(hydroxyK)xazolo[4 l 5-i]pyridin« 

20 2-yl-methyl)-propyl]^morpholin^yl4K)xo-butyi^de; MS: 471.6(M-1), 473.3(M+1). 

This amide was treated with Dess-Martin periodinane (237.6mg, 0.48mmol) at 
room temperature. After stirring for 1 hour, 5mls of saturated Na 2 S 2 03-NaHC03 were 
added. After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, 
washed with brine, dried with MgS0 4 and concentrated. The residue was purified with 

25 silica gel column chromatography to yield 95 mg of 2-<vclohexvlmethvl-4~morpholin-4-vl" 
N- f 1 -roxazolor4>5 -blp vridine-2~carbonvD-prop vll -4-oxo-butvramide: H 1 NMR(DMSO-d): 
8.72-8.68(lH, m), 8.6(1H, d, J=5.2Hz, NH), 8.4-8.34(lH, m), 7.68-7.59(lH, m), 5.2- 
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4.96(1H, m), 3.5-3.45(8H, m), 2.58(1H, m), 2.5-2.4QH, m), 2.45-2.15(lH, m), 2.05- 
L9(lH,m), 1.85-1.65(2H,m), 1.6-1 .4(5H,m), L3-1.2(lH,m), 1.25-l(4H,m),0.97(3H,t); 
MS: 469.6(M-1), 471.4(M+1), 493.2(M+Na). 

5 

EXAMPLE 35 

2-Cfrclohexvlmethvl-N^ 

4>vl-4-oxo-butvramide 
(Compound 91) 



10 




To a stirred mixture of 2-cyclohexylmethyl-^morpholin-4-yl-4-oxo-butyric acid 
(84.9mg, 0.3mmol), 2-amino-l-(5-ethyl-l,3,4-oxadiazole-2-yl)-l-pentanol HC1 salt 
(70.5mg), prepared as in reference 21, andHOBt (55.1mg, O.36mmol) in MeCl 2 (5ml), was 

1 5 added EDC (86.4mg, 0.45mmol) and AT-methylmoipholine (0.25ml) at room temperature. 
After stirring for 14 hours, the reaction mixture was extracted with ethyl acetate. Hie 
organic layer was washed with saturated NaHCC>3, brine, dried with MgSC>4 and 
concentrated to yield 142 mg of 2-cyclohexylmethyl-JV-{ l-[(5-ethyl-[l,3,4]oxadiazol-2-yl)- 
hydroxy-me%l]-butyl}^-moipholin-4-yl^oxo-butyrainide; MS: 463.5(M-1), 

20 465.3(M+1). 

This amide was treated with Dess-Martin periodinane (239mg, 0.48mmol) at room 
temperature. After stirring for 1 hour, 5mls of saturated Na 2 S203-NaHC03 were added. 
After a further 0.5 hours, the reaction mixture was extracted with ethyl acetate, washed 
with brine, dried with MgS0 4 and concentrated. The residue was purified with silica gel 
25 column chromatography to yield 65 mg of 2-cvclohexvlmethvl-N-ri-(5"ethvl- 
fl.S^loxadiazole^arbonvlVbuWll^momholin^vM-oxo-buWramide: H 1 NMR 
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(DMSO-d): 8.6, 8.51(1H, dd, J=6.8Hz, J=5.6Hz, NH, diastereomeric), 4.98(-4.88(lH, m), 
3.6-3.25(8H, m), 3-2.9(2H, q, J=7.6Hz), 2.9-2.75(lH, m), 2.5-2.4(lH,m), 2.3-2.1(lH, m), 
1.9-1.7(2H, m), 1.7-1.4(7H, m), 1.4-1.2(2H, m), 1.28(3H, t), 1.2-1(6H, m), 0.88(3H, t); 
MS: 461.4(M-1), 463.4(M+1), 485.4(M+Na). 

5 

EXAMPLE 36 
Ar-(2-Benzooxa2ol-2-vl-l-methoxv^ 

benzylsulfonvlmethvl^moroholin^yl^ox^ 
10 (Compound 92) 




To a stirred mixture of 2-(2-difluoromethoxy-benzylsulfonylmethyl)^moipholin-' 
4-yL4-oxo-butyric acid (210.5mg, 0.5mmol), 2-amino-l-benzooxazoi-2-yl-3-methoxy- 
15 propan-l-ol (112.5mg), and HOBt (9L8mg, 0.6mmol) in MeCl 2 (5ml), was added EDC 
(144mg, 0.75mmol) andN-methylmorpholine (0.35ml) at room temperature. After stirring 
for 14 hours, the reaction mixture was extracted with ethyl acetate. The organic layer was 
washed with saturated NaHC0 3 , brine, dried with MgS04 and concentrated to yield 301mg 

of AK2-benzooxazol-2-yl-2-hydroxy-l-^ 
20 benzylsulfonylmethyl)-4-morpholin-4-yl^oxo-butyramide; MS: 624.5(M-1), 
626.3(M+1). 

This amide(150mg, 0.24mmol) was treated with Dess-Martin periodinane (178mg, 
0.36mmol) at room temperature. After stirring for 1 hour, 5ml of saturated Na2S203- 
NaHC0 3 were added. After a further 0.5 hours, the reaction mixture was extracted with 
25 ethyl acetate, washed with brine, dried with MgSC>4 and concentrated. The residue was 
purified with silica gel column chromatography to yield 39 mg of iV-(2-Benzooxazol-2-vl- 
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l-memoxvmemvl-2-oxo-emvlV2-(2-dimi^^ 

4-vl-4-oxo-butvramide : H 1 NMR(DMSO-d): 8.97, 8.8(1H, dd, J=5.6Hz, J=5.6Hz, NH, 
diasteteomeric), 8.02-7.94(lH, m), 7.9-7.84(lH, m), 7.66-7.58(lH, m), 7.55-7.38(3H, m), 
7.3-7.18(2H, m), 7.1(1H, t, J=73.6Hz), 5.54-5.42(lH, m), 4.6-4.4(4H, m), 3.92-3.84(lH, 
5 m), 3.82-3.72(lH, m), 3.68-3.1(1 1H, m), 2.7-2.56(lH, m), 1.7-1.55(1H, m), 1.3-1(1H, m); 
MS: 622.4(M-1), 624.3(M+1), 646.3(M+Na). 

EXAMPLE 37 

10 N-[l-(Benzooxazole-2-carbonyl)-propyl]-2-(2-cyd^ 



oxo-butyramide 
(Compound 93) 




1H), 7.96 (d, J=8.2Hz, 

1H), 7.86 (d, J=8.2Hz, 1H), 7.59 (t, J=8.2Hz, 1H), 7.51 (t, J=8.2Hz, 1H), 5.09-5.03 (m, 
20 1H), 3.56-3.27 (m, 8H), 2.72-2.64 (m, 1H), 2.54-2.46 (m, 1H), 2.21 (dd, J=15.8Hz, 
J=5.3Hz, 1H), 1.99-1.89 (m, 1H), 1.76-1.65 (m, 1H), 1.60-0.95 (m, 13H), 0.96 (t, J=7Hz, 
3H), 0.72-0.60 (m, 2H). MS: (M+H) + 484. 

25 . EXAMPLE 38 

2-(2-Cvclohexvl-emviy4-mc^holm^ 

propvIl-4-oxo-butvramide 
(Compound 94) 
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'H NMR: (DMSO) 8.71-8.68 (m, 1H), 8.58 (d, J=4.7Hz, 1H), 8.36 (d, J=8.5Hz, 
1H), 7.66-7.61 (m, 1H), 5.00-4.93 (m, 1H), 3.56-3.26 (m, 8H), 2.72-2.63 (m, 1H), 2.54- 
5 2.44 (m, 1H), 2.20 (dd, J=15.8Hz, J=5.3Hz, 1H), 2.02-1.92 (m, 1H), 1.78-1.67 (m, 1H), 
1.60-0.95 (m, 13H), 0.97 (t, J=7Hz, 3H), 0.68-0.57 (m, 2H). MS: (M+H) + 485. 



EXAMPLE 39 

10 2-(2-CYclohexvl-ethvlM-moroholin-4-vl-4-oxo-A/ r -ri-(5-phenvl-ri,3.41oxadiazole-2- 

carbonylVpropvll-butyramide 
(Compound 95) 




15 J H NMR: (DMSO) 8.54 (d, J=4.7Hz, 1H), 8.10-8.04 (m, 2H), 7.70-7.58 (m, 3H), 

4.91-4.85 (m, 1H), 3.55-3.22 (m, 8H), 2.70-2.62 (m, 1H), 2.56-2.45 (m, 1H), 2.22 (dd, 
J=15.5Hz, J=5Hz, 1H), 1.98-1.88 (m, 1H), 1.77-1.66 (m, 1H), 1.60-0.95 (m, 13H),0.96(t, 
J=7Hz, 3H), 0.75-0.60 (m, 2H). MS: (M+H) + 511. 

20 

EXAMPLE 40 

2-f2-Difluoromethoxv-benzvlsulfonvlmethvlV4-morphoUn-4-vl-4-oxo-i^ 
fl.3.41oxadiazole-2-carbonvl)-propvn-butvramide 
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(Compound 96) 




5 1:1 Mixture of diastereomers. ! H NMR: (DMSO), 8.89 (d, J=5.6Hz), 8.82 (d, 

J=6Hz) 1H], 8.08-8.03 (m, 2H), 7.70-7.18 (m, 7H)„ 7.11 (t, JH,F=74Hz), 7.08 (t, 
JHJF=74Hz) 1H], 5.01-4.90 (m, lH),4.56-4.43(m,2H), 3.56-3.13 (m, 10H), 2.68-2.40 (m, 
3H), 2.00-1.90 (m, 1H), 1.78-1.68 (m, 1H), 0.96 (t, J=7Hz, 3H). MS: (M+H) + 635. 

0 

EXAMPLE 41 

2-(2-Difluorometfaoxv-beDzvlsulfonvlmemvlVjV^-ri-(5-emvl-ri3.41oxadiazole-2- 
carbonvlVbutvl1-4-morpholin-4-vI-4-oxo-butY raTTiide 
(Compound 97) 



15 




1:1 Mixture of diastereomers. J H NMR: (DMSO), 8.82 (d, J=5.5Hz), 8J7 (d, 
J=5Hz) 1H], 7.51-7.42 (m, 2H), 7.30-7.19 (m, 2H)„ 7.11 (t, JH,F=74Hz), 7.10 (t, 
JHJ=74Hz) 1H], 5.02-4.92 (m, 1H), 4.564.43 (m, 2H), 3.58-3.26 (m, 10H); 3.20-3.12 (m, 
20 1H), 2.98-2.89 (m, 2H), 2.68-2.44 (m, 2H), 1.86-1.76 (m, 1H), 1.69-1.58 (m, 1H), 1.46- 
1.20 (m, 5H), 0.88 (t, J=7Hz, 3H). MS: (M+H) + 601. 
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EXAMPLE 42 

iV-ri"(^enzooxazole-2-carboDvlVpropvll-2-(2-difluorometfaoxv-benzvl- 
sulfonvlmethvl^morpholin-^vl-4-oxo-butvraiiiide 
5 (Compound 98) 




1:1 Mixture of diastereomers. l H NMR: (DMSO), 8.85 (d, J=5.3Hz), 8.76 (d, 
10 J=5.3Hz) 1H], 7.97 (t, J=6.5Hz, 1H), 7.89-7.84 (m, 1H), 7.64-7.18 (m, 6H)„ 7.12 (t, 
JH,F=74Hz), 7.10 (t, JH,F=;74Hz) 1H], 5.22-5.11 (m, 1H), 4.56-4.42 (m, 2H), 3.58-3.12 
(m, 1 1H), 2.67-2.42 (m, 2H), 2.02-1.92 (m, 1H), 1.78-1.66 (m, 1H), 0.96 (t, J=7Hz, 3H). 
MS:(M+H) + 608. 

15 

EXAMPLE 43 

2-( r 2-MorDholin-4-vl-2-oxo-ethvlV5-phenvl-peiitanoic acid, l-fbenzooxazole-2- 

carbonvD-propvn-amide 
(Compound 99) 



20 




2-(2-Morpholin-4-yl-2-oxo-ethyl)-5-phenyl-pentanoic acid (83.7 mg, 0.274 nunol), 
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prepared as in reference 25, and HOBT (62.9 mg, 0.466 mmol) were added to a suspension 
of PS-bound N-Cyclohexylcarbodiimide (HL 200-400mesh cross linked with 2% DVB) 
from Novabiochem (322.3 mg, 0.548 mmol, 1 .7 mmol/g loading) in methylene chloride (8 
ml) and stirred at room temperature for 15 minutes. 2- Amino- 1 -benzooxazol-2-yl-butan- 1 - 
5 ol (56.5 mg. 0.274 mmol), prepared as in reference 20, was added and the reaction mixture 
stirred overnight at room temperature. Silicycle trisamine-3 (380.5 mg, 1.37 mmol, 3.6 
mmol/g loading) was added and stirred for another 2 hours. The mixture was filtered and 
the filtrate evaporated under reduced pressure to give 2- (2-morpholin-4-yl-2-oxo-ethyl)-5- 
phenyl-pentanoic acid, l-(benzooxazol-2-yl-hydroxy-methyl)-propyl]-aimde as a yellow 

10 solid (128 mg). 

To a solution of 2-(2-morpholin-4-yl-2-oxo-ethyl)-5-phenyl-pentanoic acid, 1- 
(benzooxazol-2-yl-hydroxy-methyl)-propyl]-amide (128 mg, 0.259 mmol) in methylene 
chloride (5 ml), Dess-Martin Periodinane (0.519 mmol, 220 mg) was added and stirred at 
room temperature for 90 minutes. The reaction mixture was washed with a solution of 

15 Na 2 S20 3 in saturated NaHC0 3 , dried over MgS(>4 and concentrated under reduced 
pressure. The residue was purified by chromatography, eluting with a mixture of ethyl 
acetate and heptane, to give 2-(2-morpholin-4-vl-2-oxo-ethyl>-5-t)henvl-pentanoic acid 1- 
fbenzooxazole-2-carbonvl)-proP Yll-amidft as a mixture of diastereoisomers (77 mg); *H 
NMR (CDC1 3 ) 7.90 (d, J=8Hz, 1H), 7.65 (d, J=8.2Hz, 1H), 7.55 (t, J=7.3Hz, 1H), 7.46 (t, 

20 J=7.2Hz, 1H), 7.4-7.1 (m, 5H)„ 7.0 (d, J=7.4Hz), 6.76 (d, J=7.1Hz), 1H], 5.60 (m, 1H), 
3.8-3.4 (m, 8H), 3.1-2.5 (m, 4H), 2.4-2.1 (m, 2H), 2.0-1.6 (m, 4H), 1.5 (m, 1H), 1.1 (m, 
3H).MS:492 (MH+). 

25 EXAMPLE 44 

(RV2-(>clohexvlmethvl-^ 

3-carbonvlVpropvll-butvramide 
(Compound 100) 
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Similarly prepared according to the general procedure given for Example 43 but 
using (R)-2^yclohexylmethyM-moipholin^-yl^oxo-butyric acid, prepared as described 
5 in reference 21, and (S)-2-amino-l-(5-phenyl-[l,2,4]oxadiazol-3-yl)-butan-l-ol, prepared 
as in reference 26; MS: 519 (M+Na), LC-MS retention time 4.5 min; ! H NMR (CDC1 3 ) 
8.19 (d, J =7Hz,2H), 7.65-7.51 (m.3H),6.64(d,J=7Hz, 1H), 5.44-5.38 (m,lH), 3.69-3.38 
(m, 8H), 3.05-2.98 (m, 1H), 2.76 (dd, J=16Hz &10Hz, 1H), 2.26 (dd, J=16Hz *& 3Hz, 1H), 
2.10 (m, 1H), 1.80 (m, 1H), 1.75-1.59 (m, 6H), 1.28-1.13 (m, 5H), 1.03-0.98 (t, J = 7Hz, 
10 3H), 0.92-0.81 (m,2H). 

EXAMPLE 45 

2-(2-MorphoIin-4-vl-2-oxo-ethvl)-5-phenvl-Dentanoic acid, fS)-l-(5-phenvl- 
15 rL2,41oxadiazole-3-carbonvlVpropyl1-amide 

(Compound 101) 




20 Similarly prepared according to the procedure for Example 43 but using 2-(2- 

morpholin-4-yl-2-oxo-ethyl)«5-phenyl-pentanoic acid and (S)-2-amino-l-(5-phenyl- 
[l,2,4]oxadiazol-3-yl)-butan-l-ol; MS : 541 (M+Na), LCMS retention time 4.44 and 4.53 
min; 1 HNMR(CDC1 3 ) 8.18 (d, J= 7Hz, 2H), 7.69-7.51 (m, 3H), 7.27-7.10 (m, 5H), 6.99- 
6.7 (d, J=7Hz, 1H), 5.38 (m, 1H), 3.70-336 (m, 8H), 2.99-2.56 (m, 4H), 2.27 (m, 1H), 2.11 
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(m, 1H), 1.87-1.60 (m, 4H), 1.44 (m, 1H), 1.02-0.97(dt, J=7Hz, 3H). 



EXAMPLE 46 

5 4-Mon)holin-4-vl-4-oxo-2-benzrvlsulf^ 1 -(5-phenvl- 1 ,2,4-oxadiazole- 



3-carbonvl)-mopvl1-butvramide 
(Compound 102) 




10 Similarly prepared according to the procedure for Example 43 but using 4-moipholin-4-yl- 
4-oxo-2-benzylsulfonylmethyl-butyric acid and (S)-2-aininchl-(5-phenyl-[l,2,4]oxadiazol- 
3-yl)-butan-l-ol; MS: 569 (MH 4 ), LCMS retention time 4.1 min; ! HNMR (CDC1 3 ) 8.18 
(d, J= 7.9Hz, 2H), 7.74-7.31 (m, 9H), 5.27 (m, 1H), 4.25 (m, 2H), 3.71-3.41 (m, 8H), 2.95 
(m, 1H), 2.78-2.70 (m, 2H), 2.10 (m, 1H), 1.85 (m, 1H), 1.0 (m, 3H). 

15 

EXAMPLE 47 

flR.V2"Cvclohexylmethvl^morpholin~4-yl-4--oxO"Ar-f (SV 1 -(3-phenvl- 1 ,2,4-oxadiazole- 

S-carbonvlVpropvn-butvramide 
20 (Compound 103) 
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Similarly prepared according to the general procedure given for Example 43 above 
but using (R)-2K:yclohexybne±yl^morphoUn^yl-4-oxo-butyric acid and (S)-2-amino-l- 
(3-phenyl-[l,2,4]oxadiazol-5-yl)-butan-l-ol; MS: 497 (MH+). 

5 

EXAMPLE 48 

4>Mon)hoUn-^vl-7V-ri~(oxazole-2-carbonvlV3-T)henvl-T3ror)vll-4-oxo-2- 
benzvlsulfonvlmethvl-butvramide 
(Compound 104) 

10 




Compound 104 was synthesized according to the following reaction protocol: 
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Compound 1 (0. 1066g, 0.3mmol) and compound 2 (O.0806g, 0.3mmol) were mixed 
with EDC (0.0633g,0.33mmol), HOBT (0.0446g, 0.33mmol) and DIEA (0.2ml, 1.2mmol) 
5 in 3 ml of DMF which was stirred at room temperature overnight The reaction was 
diluted with ethyl acetate and washed with cold IN HCI, saturated sodium bicarbonate and 
brine. The organic layer was dried over magnesium sulfate, filtered and concentrated under 
reduced pressure. The crude product was purified using a lOg silica gel column eluting 
with 10% ethyl acetate/n-heptane to 80% ethyl acetate/n-heptane to give 79.4 mg (46%) of 

10 product 3. Compound 3 (73mg, 0.13mmol) was then dissolved in 1 ml of methylene 
chloride and Dess-Martin periodinane (15% in methylene chloride, 0.7358 g) was added 
and the reaction was allowed to at room temperature for 3 hours and excess Dess-Martin 
reagent was consumed by adding sodium thiosulfate in saturated sodium bicarbonate. The 
product was extracted with ethyl acetate and the organic layer was dried over magnesium 

1 5 sulfate, filtered and concentrated under reduced pressure. The product was purified using a 
lOg silica gel column eluting with 100% n-heptane to 30% n-heptane/ethyl acetate to yield 
32.2 mg (44%) of the final compound 4; LCMS retention time 3:57 minutes, M+l(568.2). 
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EXAMPLE 49 

N-( 1.1 -Dimethvl-2-oxazoI-2-vl-2-oxcHethvlV4-mon)holin-4--vl-4-oxo-2- 
benzvlsulfonvlmethvl-butvramide 
(Compound 105) 

5 




Compound 105 was synthesized according to the following reaction protocol: 




10 1 * 5 

Compound 1 (0. 1066g, 0.3mmol) and compound 2 (0.0572g, 0.3mmol) were mixed 
with EDC (0.0633g,0.33mmol), HOBT (0.0446g, 0.33mmol) and DIEA (0.2ml, 1 .2mmol) 
in 3 ml of DMF which was stirred at room temperature overnight. The reaction was 
15 diluted with ethyl acetate and washed with cold IN HC1, saturated sodium bicarbonate and 
brine. The organic layer was dried over magnesium sulfate, filtered and concentrated under 
reduced pressure. The crude product was purified using a lOg silica gel column eluting 
with 10% ethyl acetate/n-heptane to 80% ethyl acetate/n-heptane to give 15 mg (10%) of 
final product 3; LCMS retention time 3:10 minutes, M+l(492.2). 

20 

EXAMPLE 50 
iV^Isopropvl-N-Hl-(oxazole-2-c^ 
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siiccinamide 
(Compound 106) 




10 To a stirring suspension of N-Cyclohexylcarbodiimide, N'-methyl polystyrene resin 

(1.7 mmole/gram, 0.3529g, 0.6 mmol) in 10ml of methylene chloride was added the acid 1 
(98.2 mg, 0.3mmol) and HOBT (69mg, 0.51mmol) which was allowed to stir for 15 
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minutes at room temperature. Compound 2 (80.6 mg, 0.3mmol) and DIEA (0.1ml, 
O.Smmol) were added and the reaction was allowed to stir for 5 hours at room temperature. 
Then silicycle triamine™ (0.42g, l.Smmol) was added and the reaction was stirred 
overnight at room temperature. The reaction was filtered and the solvent was removed 
5 under reduced pressure. The crude product 3 was used without further purification. Crude 
compound 3 was dissolved in methylene chloride and Dess-Martin reagent (15% in 
methylene chloride, 1.13g, 0.6mmol) was added and the reaction was allowed to stir at 
room temperature for 3 hours. The excess Dess-Martin reagent was consumed by adding 
sodium thiosulfate in saturated sodium bicarbonate. Hie product was extracted with ethyl 
10 acetate and washed with brine. The organic.layer was dried over magnesium sulfate, 
filtered and concentrated under reduced pressure. Hie product was purified using HPLC to 
yield 15 mg of final compound 4; LCMS retention time 3:07 minutes, M+l(540.2). 

15 EXAMPLE 51 

2-(2-Difluoromethoxv-benzvlsulfonvlmethvl)-4-morpholin^yl-JV-ri--(oxazole-2- 
carbonvlV3-phenvl-i)ropvn-4-oxo-butvramide 
(Compound 107) 



20 




Compound 107 was synthesized according to the following reaction protocol: 
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4 

To a stirring suspension of iV^tyclohexylcarbodiimide, JV -methyl polystyrene resin 
(1 .7 mmole/gram, 0.2353g, 0.4 mmol) in 10ml of methylene chloride was added the acid 1 
(84.3 mg, 0.2mmol) and HOBT (45.9mg, 0.34mmol) which was allowed to stir for 15 

5 minutes at room temperature. Compound 2 (53.75 mg, 0.2mmol) and DIEA (0.068ml, 0.4 
mmol) were added and the reaction was allowed to stir for 5 hours at room temperature. 
Then silicycle triamine™ (0.28g, l.Ommol) was added and the reaction was stirred 
overnight at room temperature. The reaction was filtered and the solvent was removed 
under reduced pressure. The crude product 3 was used without further purification. Crude 

10 compound 3 was dissolved in methylene chloride and Dess-Martin reagent (15% in 
methylene chloride, 1.13g, 0.6mmol) was added and the reaction was allowed to stir at 
room temperature for 3 hours. The excess Dess-Martin reagent was consumed by adding 
sodium thiosulfate in saturated sodium bicarbonate. The product was extracted with ethyl 
acetate and washed with brine. The organic layer was dried over magnesium sulfate, 

15 filtered and concentrated under reduced pressure. The product was purified using HPLC to 
yield 6 mg of final compound 4; LCMS retention time 3:09 minutes, M+l(634.4). 
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EXAMPLE 52 

2-(2-Methvl-pronane- 1 -sulfonvlmethvl)-4-morpholin-4-vl-JV"r 1 -(oxazole-2-carbonvlV3- 

phenvl-propvl1-4~oxo~butvramide 
(Compound 108) 

5 




Compound 108 was synthesized according to the following reaction protocol: 




To a stirring suspension of iNT-Cyclohexylcwbodiiinide, i\P-methyl polystyrene resin 
(1 .7 mmole/gram, 0.2353g, 0.4 mmoi) in 10ml of methylene chloride was added the acid 1 
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(64.3 mg, 0.2mmol) and HOBT (45.9mg, 0.34mmol) which was allowed to stir for 15 
minutes at room temperature. Compound 2 (53.75 mg, 0.2mmol) and DIEA (0.068ml, 0.4 
mmol) were added and the reaction was allowed to stir for 5 hours at room temperature. 
Then silicycle diamine™ (0.28g, l.Ommol) was added and the reaction was stirred 
5 overnight at room temperature. The reaction was filtered and the solvent was removed 
under reduced pressure. The crude product 3 was used without further purification. Crude 
compound 3 was dissolved in methylene chloride and Dess-Martin reagent (15% in 
methylene chloride, 1.13g, 0.6mmol) was added and the reaction was allowed to stir at 
room temperature for 3 hours. The excess Dess-Martin reagent was consumed by adding 
10 sodium thiosulfate in saturated sodium bicarbonate. The product was extracted with ethyl 
acetate and washed with brine. The organic layer was dried over magnesium sulfate, 
filtered and concentrated under reduced pressure. The product was purified using HPLC to 
yield 25.7 mg of final compound 4; LCMS retention time 2:89 minutes, M+l (534.4). 

15 

EXAMPLE 53 

2-CVclopropvlmethvlsulfonyl^ 

phenvl-propvll-4-oxo-butvramide 
(Compound 109) 



o <r" s *o o 



20 




Compound 109 was synthesized according to the following reaction protocol: 
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To a stirring suspension of JV-Ctyclohexylc^bodiimide, jV -methyl polystyrene resin 
(1 .7 mmole/gram, 0.2353g, 0.4 mmol) in 10ml of methylene chloride was added the acid 1 

5 (63.9 mg, 0.2mmol) and HOBT (45.9mg, 0.34mmol) which was allowed to stir for 15 
minutes at room temperature. Compound 2 (53.75 mg, 0.2mmol) and DIEA (0.068ml, 0.4 
mmol) were added and the reaction was allowed to stir for 5 hours at room temperature. 
Then silicycle tri amine™ (0.28g, l.Onunol) was added and the reaction was stirred 
overnight at room temperature. The reaction was filtered and the solvent was removed 

10 under reduced pressure. The crude product 3 was used without further purification. Crude 
compound 3 was dissolved in methylene chloride and Dess-Martin reagent (15% in 
methylene chloride, 1.1 3g, 0.6mmol) was added and the reaction was allowed to stir at 
room temperature for 3 hours. The excess Dess-Martin reagent was consumed by adding 
sodium thiosulfate in saturated sodium bicarbonate. The product was extracted with ethyl 

15 acetate and washed with brine. The organic layer was dried over magnesium sulfate, 
filtered and concentrated under reduced pressure. The product was purified using HPLC to 
yield 1 1.6 mg of final compound 4; LCMS retention time 2:77 minutes, M+l (532.4). 
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EXAMPLE 54 
Airi-(13eiizooxazole-2^arbonviyb 

vloxvmethvlVpropionamide 
5 (Compound 110) 




Diisopropylethylamine (0.184 ml, 1.05 mmol) was added to a mixture of 3- 
benzylsulfonyl-2-(tetraty acid (362 mg, 1.05 mmol), 

10 prepared as in reference 27, and 2-amino- 1 -benzooxaz ol-2-yl-pentan- 1 -ol (238 mg, 1 .05 
mmol) and HATU (402 mg, 1.05 mmol) in DMF (10 ml) and stirred at room temperature 
overnight. Solvent was evaporated under reduced pressure, crude extract was taken up in 
ethyl acetate (30 ml) and washed with IN HC1, saturated NaHC03 and brine. After drying 
over MgSC>4 the solvent was removed by rotary evaporation and the residue 

15 chromatographed on silica eluting with ethyl acetate/heptane mixture to give JV-[(S)-1- 
(benzoxazol-2-yl-hydroxy-methyl)-ta 

yloxy)-propionamide (Yield: 258 mg); MS: 545 (M+l); LCMS retention time 3.71 and 
3.76 minutes. 

A solution of ^-[(SJ-l-^enzoxazol^-yl-hydroxy-methy^-butyl]^- 
20 benzylsulfonylmethyl-3-(tetrahydro-pyran^yloxy)-propionamiHe (243 mg, 0.45 mmol) 
methylene chloride (8 ml) was treated withDess-Martin periodinane (190 mg, 0.45 mmol) 
at room temperature for 2 hours. Washed with 0.26M solution of Na 2 S 2 0 3 , NaHC0 3 and 
brine. After drying over MgS0 4 the solvent was removed by rotary evaporation and the 
residue chromatographed on silica eluting with ethyl acetate/heptane mixture to give N-\l- 
25 rbenzooxazole-2-carbonvlVbutvll-2-be 

propionamide as off white solid (Yield: 60 mg); MS : 543 (M+l); LCMS retention time 4. 1 
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minutes. 

EXAMPLE 55 
5 jV-ri-fBenzooxazole-2K:arbon^ 

vloxvmethvlVpropionamide 
(Compound 111) 




10 

By following the method for Example 54 but substituting the required carboxylic 
acid with 3^thylsulfonyl-2-(tetrahydro-pyran^yloxymethyl)-propionic acid, as prepared 
in reference 27b, N-f 1 "(benzooxazole~2'Carbonvl)-butvl1-3^thaaesulfonvl-2"(tetrahvdro- 
pvran-4-vloxvmethvl)-propionamide was prepared MS: 481 (M+l); LCMS retention time 
15 3.7 minutes. 

EXAMPLE 56 
Ar-(l-Benzenesutfonvl-3-oxo-azepan^-vl^^ 
20 morphoUn-4-vl-4-oxo-butvramide 

(Compound 112) 
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Compound 1 12 was prepared by the following protocol. The circle symbolizes the 
polystyrene backbone while the square symbolizes the silicium dioxide backbone: 



0=N-Q 



H 



H 



N NH 2 




HOBt/CH 2 C! 2 
2. OH 



"6 





N ^BOC 



3. Silicycle Trlamlne-3 
(basic silica gel scavenger) 



1. PhS0 2 C/ 



Boc 



NEVCH 2 Cl2 



TFA/CH 2 CI 2 



2. Silicycle Triamine-3 
(basic silica gel scavenger) 




10 1.16 mol-equivalents of the acid were dissolved in dichloromethyl. N- 

Cyclohexylcarbodiimide, iV-methylpolystyrene (2 mol-equivalents) and 
hydroxybenzotriazole (1 .72 mol-equivalents) were added and the resulting reaction mixture 
stirred for 10 minutes. 4-Amino-3-hydroxy-azepane-l-carboxylic acid tert-butyl ester (1 
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mol-equivalent) was added and stirring continued for 21 hours. SiIicycle-Triamine-3™ was 
added and the resulting mixture stirred for six hours. The mixture was filtered under 
suction and the filtrate concentrated under vacuum. 

The alcohol was dissolved in dichloromethyl and 2 mol-equivalents of Dess-Martin 
5 periodinane were added to the solution. The reaction mixture was stirred for one hour. 
Equal volumes of saturated sodium thiosulfate solution and sat sodium bicarbonate 
solution were added and the phases separated. The aqueous phase was extracted three times 
with dichloromethyl. The combined organic phases were washed with saturated sodium 
bicarbonate solution and saturated sodium chloride solution. Hie solution was dried with 

10 magnesium sulfate and the solvents evaporated. 

The azepanone-1 -carboxylic acid tert-butyl ester was dissolved in a dichloromethyl 
solution (20vol-%) of trifluoroacetic acid. After stirring for one hour dichloromethyl was 
removed under reduced pressure and trifluoroacetic acid under high vacuum. Hie solid 
residue was re-dissolved in dichloromethyl and five mol-equivalent of triethylamine were 

15 added. 1 .2 mol-equivalent of benzenesulfonyl chloride were added and the reaction mixture 
stirred for four hours. 12 mol-equivalents of Silicycle Triamine™ were added and stirring 
continued for two hours. The mixture was filtered under suction and the dichloromethyl 
evaporated under reduced pressure. The crude product was purified via preparative HPLC 
yielding j^(l-benzenesulfonvl-3-oxo-azepan-4-vlV2-cvclopropvlmethv^ 

20 morpholin-4-vl-4-oxo-butvramide as an off-white solid; LC/MS retention time 2.61 
minutes, m/z=570 (M+H). 

The following examples were prepared according to methods described in Example 

56: 

25 

2-CYclopropvlmethvlsulfonvlm^ 

5-vn-methvn-propvn-4-morpholin-4-vl-4-oxo-butvramide 
(Compound 122) 
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5 #-f(S)-l-r(R)-hvdroxv-(3-ph^^ 

propane-l-sulfonvtoethvl^ 

(Compound 123) 




Tan solid; LC/MS retention time 3.594 minutes (TIC), m/z=559 (M+Na). 

10 



2-(2-Morpholin-4-vl-2-oxo-ethyl)-5-phenvl-pentanoic acid ( (S Vl"r(RVhvdroxv-(3- 
phenvl~l,2.4-oxadiazol-5-vlVmethvn-propvl)-amide 
(Compound 124) 



15 




Tan solid; LC/MS retention time 3.379 minutes (TIC), m/z=521 (M+H). 



2-Cvclopropvtaethvlsulfonvlm^^ 
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oxadiazole-5'CarboDvlVpropvlVbutvramide 
(Compound 125) 




Tan solid; LC/MS retention time 2.976 minutes (TIC), m/z=533 (M+H). 

5 

2-(2-methyl-propane4-sulfonvlme^ 

1 .2,4-oxadiazole-5-carbonvlVpropvll-butvramide 
(Compound 126) 




Tan solid; LC/MS retention time 3.433 minutes (TIC), m/z=535 (M+H). 



2-(2-Morpholin-4-vl-2-oxo-ethvl)-5-phenvl-pentanoic acid, (SVl-G-phenvl-1,2.4- 
15 oxadiazole-5-carbonvlVpropvn-amide 

(Compound 127) 




Tan solid; LC/MS retention time 3.762 minutes (TIC), m/z=519 (M+H). 
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EXAMPLE 57 

3-Hvdroxv^-f4HQiorpholm^-v^ 

1-carboxvlic acid tert-butvl ester 
5 (Compound 113) 




o 



Tan solid prepared according to example 56; LC/MS retention time 2.985 minutes 
10 (TIC),m/z=568(M+H)and590(M+Na). 



EXAMPLE 58 

4-(2-CvclopropYtoethYlsulfon^ 
15 hvdroxy-azepane-l-carboxvlic acid tert-butvl ester 

(Compound 114) 




20 Tan solid prepared according example 56; LC/MS retention time 2.786 minutes (TIC), 
m/z=532 (M+H) and 554 (M+Na). 
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EXAMPLE 59 

3-Hvdroxv-4-r2-(2-methvl^ 
5 butvrvlaminol -azepane- 1 -carbox vlic acid tert-butvl ester 

(Compound 115) 




10 Tan solid prepared according example 56; LC/MS retention time 2.903 minutes 

(TTC), m/z=534 (M+H). 

EXAMPLE 60 
15 4-(4-Moipholin^vl-4^oxo-2-benzvlsuto^ 

carboxvlic acid tert-butvl ester 
(Compound 116) 




20 
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Tan solid prepared according example 56; LC/MS retention time 3.163 minutes 
(TIC),m/z=566 (M+H). 

5 EXAMPLE 61 

4-(2-Cvclopropvlmethylsulfonvl^ 

azepane-l-carboxvlic acid tert-butvl ester 
(Compound 117) 



10 




Tan solid prepared according to example 56; LC/MS retention time 2.965 minutes 
(TTC), m/z=530 (M+H). 

15 

EXAMPLE 62 
442-(2-Methvl-propane4-sulfonvta^ 

oxo-azepane- 1 -carboxvlic acid tert-butvl ester 
(Compound 118) 

20 
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Tan solid prepared according to example 56; LC/MS retention time 3.083 minutes 
(TIC), m/z=532 (M+H). 

5 EXAMPLE 63 

- iV-(l"Benzenesulfonvl-3<)XCHazepan^vl^momholin-4-vl--4-oxo-2- 
benzvlsulfonvlmethvl-butvraniide 
(Compound 119) 



10 




Off-white solid prepared according example 56; LC/MS retention time 2.83 
minutes (TIC), m/z=606 (M+H). 

15 

EXAMPLE 64 

N-(l -Benzenesulf onvl-3 -oxo-azepan-4- vD -2-(2-methvl-propane- 1 - 
sulfonvlmethvD-4-morpholin-4-yl-4-oxo-butvramide 
(Compound 120) 

20 
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Off-white solid prepared according example 56; LC/MS retention time 2.72 
minutes (TIC), m/z=572 (M+H). 

5 

EXAMPLE 65 
iV-fQSM-(Benzooxazol-2-yHivd^ 
CYclopropylmethvlsulfonvlme&^ 

(Compound 121) 

10 




Compound 121 was prepared according to the following reaction scheme: 




3. Silicycle Triamlne-3 
(basic silica gel scavenger) 
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0.25mmol (1.16 mol-equivalent) of 2-cyclopropylmethylsulfonylmethyl-4- 
moipholin-4-yl-4-oxo-butyric acid was dissolved in 10ml dichloromethyl. 252mg, 
0.43mmol Af-cyclohexylcarbodiimide, AP-methylpolystyrene (2 mol-equivalents) and 
5 50mg, 0.37mmol hydroxybenzotriazole (1.72 mol-equivalents) were added and the 
resulting reaction mixture stirred for 10 minutes. 61mg, 0.215mmol 2-amino-l- 
benzooxaz ol-2-y 1-4-pheny I~butan- 1 -ol (1 mol-equivalents) was added and stirring 
continued for 21 hours. 510mg, 2.15mmol Silicycle-Triamine-3™ was added and the 
resulting mixture stirred for 6 hours. The mixture was filtered under suction and die filtrate 
10 concentrated under vacuum yielding 83mg, 0. 142mmol (66%) of jV-rflSVl-(Benzooxazol- 
2-vl-hydroxv-methvD-3-phenv^ 

morpholin-4-vl-4-oxo-butvramide as a tan solid; LC/MS retention time 3.256min (TIC), 
m/z=584(M+H). 

15 

EXAMPLE 66 

(R>2-((SM-Hy<froxy-2-moroholm-^^ acid, 1- 

(benzoxazole-2-carbonvl)-propvH-amide 
(Compound 128) 

20 




PyBOP (126 mg, 0.24 mmol), DIPEA (0.096 ml, 0.55mmol) and 2-Amino-l- 
benzooxazol-2-yl-butan-l-one hydrochloride (53 mg, 0.22 mmol) were added to a solution 
25 of (R>2-((S)-l-Hydroxy-2-morpto acid (70.7 mg, 

0.22 mmol) in dry methylene chloride (5 ml) and the reaction mixture was stirred overnight 
at room temperature. The reaction was concentrated under reduced pressure, the residue 
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dissolved in ethyl acetate and washed with water. Organic extract was dried over MgS0 4 
and evaporated under reduced pressure. Column chromatography on silica eluting with a 
mixture of ethyl acetate and heptane gave the title compound as white solid (38 mg); *H 
NMR (CDCU) 5 1.02 (t, J=7.4Hz, 3H), 1.97-1.62 (m, 5H), 2.21-2.15 (m, 1H), 2.74-2.59 
5 (m, 3H), 3.65-3.49 (m, 8H), 4.41 (m, 1H), 4.70 (m, 1H), 5.62 (m, 1H), 6.93 (d, J=7. 1Hz) 
6.68 (d, J=7.1Hz, 1H), 7.33-7.13 (m, 5H), 7.49 (t, J=8Hz, 1H), 7.57 (t, J=8Hz, 1H), 7.66 
(d, J=5.9, 1H), 7.92 (d, J=8Hz, 1H); MS: 508(MH*); LC/MS retention time was 3.05 
minutes. 

10 

EXAMPLE 67 

(R)-5-(2-Difluoromemoxv-phenvl)-2-((SVl-hvdroxv-2-morpholin-4-vl-2-oxo-ethvl)- 
pentanoic acid. l-fbenzoxazole-2-carbonvlVpropvll-amide 
(Compound 129) 

15 




Similarly prepared according to the procedure in Example 66 but using (R)-5-(2- 
difluaromemoxy-phenyl)-2-((S)-l-hydroxy-2-morpholm-4-yl-2-oxo-emyl)-pentanoic 
20 as the acidic component; 'H NMR (CDC1 3 ) 5 1.06 (t, J=7.5Hz, 3H), 1 .97-1 .63 (m, 5H), 
2.23-2.14 (m, 1H), 2.79-2.68 (m, 3H), 3.75-3.50 (m, 8H), 4.42 (m, 1H), 4.81-4.62 (m, 1H), 
5.61 (m, 1H), 6.53 (t, J=74Hz, 1H), 6.73 (d, J=7.1Hz), 6.98 (d, J=7.1Hz, 1H), 7.24-7.06 
(m, 4H), 7.59-7.49 (m, 2H), 7.69-7.64 (m, 1H), 7.91 (d, J=7.9Hz, 1H); MS: 574(MH + ). 



25 

EXAMPLE 68 

4-Morpholin-4-vl-N-ri-(oxa2ole-2-carbonvlVcvclopropvn-4-oxo-2-benzvlsulfonvl 
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methyl -butvramide 
(Compound 130) 




5 

Similarly prepared according to the procedure in Example 66 but using 4- 
moiphoUn^yl«4-oxo-2-benzylsulfonylmefliyl-bu(yric acid as the acidic component and (1« 
Amino-cyclopropyl)-oxazol-2-yl-methanone hydrochloride as the basic component; MS: 
490 (MH*); LC/MS, retention time 2.44 minutes. 

10 

EXAMPLE 69 
Cathepsin S Assay 

Solutions of test compounds in varying concentrations were prepared in 10 \xL of 
1 5 dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 pL, comprising: MES, 
50 mM (pH 6.5); EDTA, 2.5 mM; andNaCl, 100 mM). Human cathepsin S (0.158 pMoles 
in 25 nL of assay buffer) was added to the dilutions. Hie assay solutions were mixed for 5- 
10 seconds on a shaker plate, covered and incubated for 30 minutes at ambient 
temperature. Z-Val-Val-Arg-AMC (9 nMoles in 25 |uL of assay buffer) was added to the 
20 assay solutions and hydrolysis was followed spectrophotometrically at (X 460 nm) for 5 
minutes. Apparent inhibition constants (KO were calculated from the enzyme progress 
curves using standard mathematical models. 

25 EXAMPLE 70 

Cathepsin B Assay 
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Solutions of test compounds in varying concentrations were prepared in 10 fiL of 
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 (4L> comprising: JVJV- 
bis(2-hydroxyethyl)-2-aminoethanesulfonic acid (BES), 50 mM (pH 6); 

5 polyoxyethylenesorbitan monolaurate, 0.05%; and dithiothreitol (DTT), 2.5 mM). Human 
cathepsin B (0.025 pMoles in 25 UL of assay buffer) was added to the dilutions. Tbe assay 
solutions were mixed for 5-10 seconds on a shaker plate, covered and incubated for 30 
. minutes at ambient temperature. Z-FR-AMC (20 nMoles in 25 \xL of assay buffer) was 
added to the assay solutions and hydrolysis was followed spectrophotometrically at ft, 460 

10 nm) for 5 minutes. Apparent inhibition constants (KO were calculated from the enzyme 
progress curves using standard mathematical models. 



EXAMPLE 71 

15 Cathepsin K Assay 

Solutions of test compounds in varying concentrations were prepared in 10 |iL of 
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 nL, comprising: MES, 
50 mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin K (0.0906 

20 pMoles in 25 fiL of assay buffer) was added to the dilutions. The assay solutions were 
mixed for 5-10 seconds on a shaker plate, covered and incubated for 30 minutes at ambient 
temperature. Z-Phe-Arg-AMC (4 nMoles in 25 nL of assay buffer) was added to the assay 
solutions and hydrolysis was followed spectrophotometrically at (k 460 nm) for 5 minutes. 
Apparent inhibition constants (KO were calculated from the enzyme progress curves using 

25 standard mathematical models. 



EXAMPLE 72 
Cathepsin L Assay 

30 
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Solutions of test compounds in varying concentrations were prepared in 10 piL of 
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 fiL, comprising: MES, 
50 mM (pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin L (0.05 pMoles 
in 25 \xL of assay buffer) was added to the dilutions. The assay solutions were mixed for 5- 

5 10 seconds on a shaker plate, covered and incubated for 30 minutes at ambient 
temperature. Z-Phe-Arg-AMC (1 nMoles in 25 llL of assay buffer) was added to the assay 
solutions and hydrolysis was followed spectrophotometiically at (A, 460 nm) for 5 minutes. 
Apparent inhibition constants (Kj) were calculated from the enzyme progress curves using 
standard mathematical models. 

10 Compounds of the invention were tested according to the above-described assays 

for protease inhibition and observed to exhibit selective cathepsin S inhibitory activity. For 
example, the compounds of the invention were found to inhibit cathepsin S protease 
activity at concentrations that are least 50 fold less than those concentrations required to 
produce an equiactive inhibition of cathepsin K protease activity. The apparent inhibition 

15 constants (KO for compounds of the invention, against Cathepsin S, were in the range from 
about 10~ 10 M to about 10" 7 M. 



EXAMPLE 73 



Representative Pharmaceutical Formulations Containing a Compound of 



20 Formula I 



ORAL FORMULATION 



25 



Compound of Formula I 
Citric Acid Monohydrate 
Sodium Hydroxide 
Flavoring 



10-100 mg 
105 mg 
18 mg 



Water 



q.s.to 100 mL 



INTRAVENOUS FORMULATION 



30 



Compound of Formula I 



0.1-10 mg 
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Dextrose Monohydrate q.s. to make isotonic 

Citric Acid Monohydrate 1 .05 mg 

Sodium Hydroxide 0. 18 mg 

Water for Injection q.s. to 1 .0 mL 

5 

TABLET FORMULATION 

Compound of Formula I 1 % 

Microcrystalline Cellulose 73% 

Stearic Acid 25% 

10 Colloidal Silica 1%. 
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WE CLAM: 



1. 



A compound of Fonnula I: 




H 

N 



5 



I 



in which: 



XMs-CCR^CR^or-X 3 ; 

X 2 is cyano, -CHO, -C(R 7 )(R 8 )R 5 , -C(R 7 )(R 8 )CF 3 , -C(R 7 )(R 8 )CF 2 CF 2 R 9 
10 -CH=CHS(0)2R 5 , -C(R 7 )(R 8 )CF 2 C(0)NR 5 R 6 , -C(R 7 )(R 8 )C(R 7 )(R 8 )NR 5 R 6 , 
-C(R 7 )(R 8 )C(R 7 )(R 8 )OR 5 , -C(R 7 )(R 8 )CH 2 OR 5 , -C(R 7 )(R 8 )CH 2 N(R 6 )S02R S , 
<XR'XR , )C(R 7 XR 8 )N(R 6 )(CHi)aOR 6 , -C(R 7 )(R 8 X:(R 7 )(R 8 )N(R 6 )(CH 2 ) 2 NR 6 or 
-C(R 7 )(R 8 )C(R 7 )(R 8 )R 5 ; wherein R s is (C w )alkyl, (C^aryKCo^alkyl, 
hetero(C4.io)aryl(C( W )alkyl, (C4.io)cycloalkyl(C w )alkyl or 

15 hetero(C44o)cycloalkyl(Co.6)alkyl; R 6 is hydrogen or (Ci<)alkyl; R 7 is hydrogen or 
(C M )alkyl and R 8 is hydroxy or R 7 and R 8 together form oxo; R 9 is hydrogen, halo, 
(C M )alkyl, (C M0 )aryl(Q«)alkyl or hetero(C5-io)aryl(C( W )alkyl; 
X 3 represents a group of Fonnula (&): 



20 




(a) 
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in which n is 1 or 2, z is 0 or 1 , X 5 is selected from NR 10 , S or O, wherein R 10 is hydrogen 
or (Ci-6)alkyl, and X 6 is O, S or NR U , wherein R 11 is selected from hydrogen, (Ci-6)alkyl, 
-X 4 C(0)OR 12 , -X^CCOR 13 , ^C^NR^R 12 , -X 4 S(0) 2 NR 12 R 12 , -X 4 S(0>2R 14 , -R 15 , 
-X^O)^ 5 , -X*C(0)R 15 f -X*C(0)OR 15 , -X^OJNR^R 15 and -X^CO^NR^R 15 , in which 
5 X 4 is a bond or (Cj^)alkylene; R 12 at each occurrence independently is hydrogen or 
(C u )alkyl; R 13 is hydrogen, (C w )alkyl or halo-substituted(Ci^)alkyl, R 14 is (C w )alkvl or 
halo-substituted(C w )alkyl and R 15 is (C W o)cycloaltyl(Q).6)alkyl, 
hetero(C 3 .io)cycloalkyl(Co- 3 )alkyl, (C6-io)aryl(Qw;)alkyl, hetero(C 5 -io)aryl(Co.6)alkyl f 
(C9.i 2 )bicycloaryl(C(w)alkyl or hetero(C8-i2)bicycloaryl(C M )allcyl; 

10 wherein within X 1 any cycloalkyl, heterocycloalkyl, aryl or heteroaryl may be 

substituted with 1 radical R 20 selected from -R 1S , OCVdR 15 , -X 4 SR 1S , -X*S(0)R 15 , 
-X 4 S(0)2R 15 , -X^OJR 13 , -X^OOR 15 , -X^CXOR 15 , O^NR^R 12 , -X^NR^CO^R 15 , 
-XW^OOR 13 , -X^ONRV, -X 4 S(0)2NR 15 R 12 , -XW^CO)^ 13 , 
^NR^C^NR 1 ^ 12 and OCW^fNR^NR^R 12 ; and wherein X 1 and R 20 may be 

15 substituted further with 1 to 5 radicals independently selected from (Ci^)alkyl, cyano, halo, 
halo-substituted(CM)alkyl, nitro, -X"NR 12 R 12 , -X^NR^CXOJR 12 , -X^NR^CCOJOR 12 , 
-xW^ojnrV, -xW^cnr^nr^r 12 , O^OR 13 , -X^SR 13 , -X^OOR 12 , 
-X 4 C(0)R 13 , -^OQCOR 13 , O^CC^NR 12 ^ 2 , -X^COjNR^R 12 , -X^NR'^O)^ 13 , 
-X 4 P(0)(OR 12 )OR 12 , -X^OXOR^OR 12 , -X^OR 14 and -1?S(0)$L H wherein X 4 , R 12 , 

20 R 13 , R 14 and R 15 are as defined above; 

R 1 and R 2 are both fluoro; or 

R 1 is hydrogen or (Ci^)alkyl and R 2 is selected from the group consisting of 
hydrogen, (Ci. 6 )alkyl, cyano, -X^NR^R 12 , -XW^OJR 12 , -X^NR'^COOR 12 , 
-XW^COJNR 1 ^ 12 , -X^NR^CCTO^NR^R 12 , -XW 3 , -X^SR 13 , -X 4 C(0)OR 12 , 

25 -X 4 ^ 13 , -X^CCOJR 13 , -X^ONR 12 ^ 2 , -X 4 S(0) 2 NR 12 R 12 , -XW^OkR 13 , 
-X'PCOXOR^OR 12 , -X 4 OP(0)(OR 12 )OR 12 , -X 4 S(0)R 14 , -X^O^R 14 , -R 15 , -X^OR 15 , 
-X^R 15 , -^SCOR 15 , -X 4 S(0) 2 R 15 , -X^COR 13 , -X^OXJR 13 , -X^OC^R 15 , 
-X 4 NR 15 R 12 , -XW^WR 13 , -XW^OPR 13 , -X^CONR 15 ^ 2 , -X^O^NR 13 ^ 2 , 
-X^NR^SCO^R 15 , -X 4 NR 12 C(0)NR 13 R 12 and O^NR^CCNR^NR^R 12 , wherein X 4 , R 12 , 

30 R 13 , R 14 and R 15 are as defined above; or R 1 and R 2 taken together with the carbon atom to 
which both R 1 and R 2 are attached form (C^gjcycloalkylene or hetero(CM)cycloalkylene; 
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wherein R , said cycloalkylene and said heterocycloalkylene may be substituted further 
with 1 to 3 radicals independently selected from (Ci^)alkyl, cyano, halo, 
halo-substituted(C w )alkyl, nitro, -X*NR I2 R 12 , -X 4 NR 12 C(0)R 12 , -X^JR^C(0)OR 12 , 
-X 4 NR l, C(0)NR ia R 12 , -^NR^CCNR^NR^R 12 , -X*OR 13 , -X^R 13 , -X*C(0)OR 12 , 
5 -tfC(0)B}\ -X*OC(0)R 13 , -XtyC^NR^R 12 , -X*S((%NR ia R 12 , -XW^O^R 13 , 
-X^OXOR^OR 12 , -X*OP(O)(0R 12 )0R 12 , -X 4 S(0)R w and -X^OjR 14 , wherein X* ; R 12 : 
R 13 and R 14 are as defined above; 

R 3 and R 4 are independently -C(R 16 )(R 17 )X 7 , wherein R 16 and R 17 are hydrogen, 
(Ci-6)alkyl or fluoro, or R 16 is hydrogen and R 17 is hydroxy and X 7 is selected from 

10 -X'NR 1 ^ 12 , -XW^OJR 12 , -X*NR I2 C(0)OR u t -X < NR 1, C(0)NR ia R la , 
-X^^C(NR la JNR ,a R 12 , -X 4 OR 13 , -X^R 13 , -X 4 C(0)OR 12 , -X'QOJR 13 , -^OCCOJR 13 , 
-X^C^NR^R 12 , -X 4 S(0) 2 NR 12 R 12 , -XW^COzR 13 , -XtypXOR^OR 12 , 
-X'OPCOXOR'^OR 12 , -X 4 S(0)R 14 , -X^O^R 14 , -R 15 , -X'OR 15 , -X'SR 15 , -X 4 S(0)R 15 , 
-X 4 S(0)2R 15 , -X 4 C(0)R 15 , -X 4 C(0)OR 15 , -XtoCXOR 15 , -JCnR^R 12 , -X 4 NR Ia C(0)R 15 , 

15 -X'NR^C^OR 15 , -X 4 C(0)NR 15 R 12 , -X 4 S(0)2NR IS R 12 , -XW^CO^R 15 , 
-X 4 NR 12 C(0)NR 1S R 12 and -X 4 NR 12 C(NR 12 )NR 15 R 12 , wherein X 4 , R 12 , R 13 , R 14 and R 15 are 
as defined above; 

wherein within one of R 3 or R 4 any cycloalkyl, heterocycloalkyl, aryl or heteroaryl 
may be substituted with 1 radical R 21 selected from -R 15 , -XW 5 , -X^R 13 , -XtyOR 15 , 

20 -X^O^R 15 , -X 4 C(0)R 1S , -X 4 C(0)OR 15 , -X 4 OCXO)R 15 , -Xk^", -X*NR 12 C(0)R 15 , 
-X'NR^CCOOR 15 , -X 4 C(0)NR 12 R 15 , -X 4 S(0) 2 NR 15 R 12 , -X^R^C^R 15 , 
-X 4 NR 12 C(0)NR 1S R 12 and -X 4 NR 12 C(NR 12 )NR 1S R 12 , wherein X 4 , R 12 and R 15 are as 
defined above; and wherein each of R 3 , R 4 and R 2i may be substituted further with 1 to 5 
radicals independently selected from (Ci. 6 )alkyl, cyano, halo, halo-substituted(Ci_4)alkyl, 

25 nitro, -X 4 NR 12 R 12 , -X 4 NR 12 C(0)R 12 , -XW^OOR 13 , -XW^OJNR'V 2 , 
-X 4 NR ,2 C(NR 12 )NR 12 R 12 , -XW 3 , -X^R 13 , -X 4 C(0)OR 12 , -X 4 C(0)R 1S , -X*OC(0)R 13 , 
-X 4 C(0)NR 12 R 12 , -X*S(0)2NR 12 R !2 f -X 4 NR 12 S(0) 2 R 13 , -X^OXOR^OR 12 , 
-X 4 OP(0)(OR 12 )OR 12 , -X 4 S(0)R 14 and -X 4 S(0)2R 14 , wherein X 4 , R 12 , R 13 and R 14 are as 
defined above; provided that only one bicyclic ring structure is present within each of R 3 or 

30 R 4 ; and provided that when X 2 is cyano and X 7 within one of R 3 or R 4 is -X?C(OyR 13 or 
-X 4 C(0)R 15 , wherein X 4 is a bond, then X 7 within the other of R 3 or R 4 is limited to 
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-X 4 SR 15 , -X 4 S(0)R 15 and -X 4 S(0) 2 R 15 , wherein R 15 is (C 6 . 10 )aryl(C^)alkyl substituted 
with 1 to 5 radicals or hetero(C 5 .io)aryl(Q)-6)alkyl optionally substituted with 1 to 5 
radicals, wherein said radicals are independendy selected from (Q^alkyl, cyano, halo, 
halo-substituted(C M )alkyl, nitro, -XW 2 ^ 2 , -XW^COR 12 , -X^^CCOOR 12 , 

5 -X^R^C^NR^R 12 , -X^R^C^NR 12 ^ 2 , -X^R 13 , -X^R 13 , -X^OOR 12 , 
-X^OJR 13 , -X'OCXCOR 13 , -X^CC^NR^R 12 , -X^O^NR^R 12 , OCW^O^R 13 , 
-X 4 P(0)(OR 12 )OR 12 , -X*OP(0)(OR 12 )OR 12 , -X^OJR 14 and -X 4 S(0) 2 R 14 , wherein X 4 , R 12 , 
R 13 and R 14 are as defined above, provided that the radical is not selected from only halo 
when R 15 is (Q.io)aryl(Ci-6)alkyl; and provided that when X 2 is cyano then X 7 within R 3 

10 and R 4 is not -X 4 C(0)NR 12 R 12 , -X^OJNR^R 12 or -X^OJNR^R 19 , wherein X 4 is a bond 
and R 18 and R 19 together -with the nitrogen atom to which they are attached form 
hetero(C;Mo)cycloalkyl or hetero(Cs-io)aryl; 

and the N-oxide derivatives, prodrug derivatives, protected derivatives, individual 
isomers and mixtures of isomers thereof; and the pharmaceutical^ acceptable salts and 

15 solvates of such compounds and the N-oxide derivatives, prodrug derivatives, protected 
derivatives, individual isomers and mixtures of isomers thereof. 

2. The compound of Claim 1 in which: 
XMs-CCR^CR^or-X 3 ; 
20 X 2 is cyano, -CHO, -C(0)R 5 , -C(0)CF 3 , -C(0)CF 2 CF 2 R 9 -CH=CHS(0)2R 5 , 

-C(0)CF 2 C(0)NR 5 R 6 , -C(0)C(0)NR 5 R 6 , -C(0)C(0)OR 5 , -C(0)CH 2 OR 5 , 
-C(0)CH 2 N(R 6 )S0 2 R 5 , -C(0)C(0)N(R 6 )(CH 2 ) 2 OR 6 , -C(0)C(0)N(R 6 )(CH 2 ) 2 NR 6 or 
-C(0)C(0)R 5 , wherein R 5 is (C M )alkyl, (CMo)aryl(CWalkyl, hetero(C 4 .io)aryI(C (W )alkyl, 
(Cino)cycloalkyl(CV6)alkyl or hetero(C4.i 0 )cycloalkyl(Co-6)alkyl, R 6 is hydrogen or 
25 (C^)alkylandR 9 ishalo; 

X 3 represents a group of Formula (b): 
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in which n is 1 or 2, z is 0 or 1, X 6 is O or NR n , wherein R n is selected from hydrogen, 
(C w )alkyl, -XtoCXOR' 3 , -X 4 C(0)OR 12 , -X 4 C(0)R 13 , -X*C(0)NR !2 R 12 , -X*S(0)2NR I2 R 12 , 
5 -X*S(0)2R M , -R 15 , -X 4 S(0) 2 R 15 , -X^OJR 15 , -X*C(0)OR 15 , -XtyCONR^R 1 * and 
-X 4 S(0) z NR 12 R 15 , in which X 4 is a bond or (C w )alkyJene; R 12 at each occurrence 
independently is hydrogen or (C^alkyl; R 13 is hydrogen, (Ci^)alkyl or 
halo-substituted(Ci_ 6 )alkyl, R 14 is (Ci^alkyl or halo-substituted(Ci^)alkyl and R 15 is 
(C3_io)cycloalkyl(Co^)alkyl, hetero(C3.io)cycloalkyl(Ca. 3 )alkyl, (C^aryKQ^alkyl, 

10 hetero(C 5 .i 0 )aryK<^)alkyl (C9.i 2 )bicycloaryl(Co^)alkyl or 

hete^Cg.i^bicycloaryKCo^ialkyl; 

wherein within X 1 any cycloalkyl, heterocycloalkyl, aryl or heteroaryl may be 
substituted with 1 radical- selected from -R 15 and -X^COJR 15 ; and wherein X 1 may be 
substituted further with 1 to 3 radicals independently selected from (Ci^alkyl, 

15 halo-substituted(C M )alkyl, -jtfNR 12 R ,a , ^OR 13 and -X^O^R 14 , wherein X 4 , R 12 , R 13 , 
R 14 and R 15 are as defined above; 

R 1 and R 2 are both fluoro; or 

R 1 is hydrogen or (C^alkyl and R 2 is selected from the group consisting of 
hydrogen, (Ci^alkyl, -X^R 13 and -R 15 ; or R 1 and R 2 taken together with the carbon atom 
20 to which both R 1 and R 2 are attached form (C^)cycloalkylene or 
hetero(C3_8)cycloalkylene; wherein R 2 may be substituted further with (Ci^)alkyl; wherein 
X 4 , R 13 and R 15 are as defined above; 

R 3 and R 4 are independently -C(R 16 )(R !7 )X 7 , wherein R 16 and R 17 are hydrogen, 
(Ci.6)alkyl or fluoro, or R 16 is hydrogen and R 17 is hydroxy and X 7 is selected from 
25 -X 4 SR 13 , -Xte(0)R 13 , -X'C^NR^R 12 , -R 15 , ^OR 15 , -X^R 15 , -X^O^R 15 , -X^OR 15 
and -X 4 C(0)NR 15 R 12 , wherein X 4 , R 12 , R 13 and R 15 are as defined above; 
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wherein within one of R or R any cycloalkyl, heterocycloalkyl, aryl or heteroaryl 
may be substituted with 1 radical selected from -R 15 , -X 4 OR 15 , -X 4 SR 15 , -X^C^R 15 , 
-X 4 S(0) 2 R 15 , -XfcCOJR 15 , -X 4 C(0)OR 15 , -X 4 OC(0)R 15 , -X 4 NR 15 R 12 , -X 4 NR 12 C(0)R 15 , 
-X^^CCOJOR 15 , -X*C(0)NR l2 R 15 , -X^O^NR^R 12 , -X^^O^R 15 , 

5 ^NR^CCOJNR^R 12 and -X 4 NR 12 C(NR ,2 )NR 15 R 12 > wherein X 4 , R 12 and R 15 are as 
defined above; and wherein each of R 3 and R 4 may be substituted further with 1 to 5 
radicals independently selected from (C^alkyl, cyano, halo, halo-substituted(Q.4)alkyl, 
nitro, -X*NR ,a R 12 , -X*NR l2 C(0)R l \ -XW^OPR 12 , -X 4 NR 12 C(0)NR 12 R 12 , 
-X^ l2 C(NR ia )NR ia R u , -X^R 13 , -X^R 13 , -X 4 C(0)OR 12 , -XfOCOR 13 , -X*OC(0)R ,3 f 

10 -X*C(0)NR 12 R 12 , -X 4 S(0) 2 NR 12 R 12 , -X 4 NR 12 S(0) 2 R 13 , -X^OXOR^OR 12 , 
-X 4 OP(0)(OR 12 )OR 12 , -T?S(0)R u and -X 4 S(0)2R 14 , wherein X 4 , R 12 , R 13 and R 14 are as 
defined above; 

wherein within one of R 3 and R 4 any cycloalkyl, heterocycloalkyl, aryl or heteroaryl 
may be substituted with 1 radical selected from -R 15 and -X 4 OR 15 ; and wherein each of R 3 

15 or R 4 may be substituted further by 1-5 radicals independently selected from (Ci^alkyl, 
cyano, halo, halo-substituted(C M )alkyl, -XW^COOR 12 , -XW 3 , -X 4 C(0)OR 12 , 
^C(0)R 13 , -X^C^NR^R 12 , -XW^OfeR 13 and -X^O^R 14 , wherein X 4 , R 12 , R 13 , 
R 14 and R 15 are as defined above; 

and the N-oxide derivatives, prodrug derivatives, protected derivatives, individual 

20 isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and 
solvates of such compounds and the N-oxide derivatives, prodrug derivatives, protected 
derivatives, individual isomers and mixtures of isomers thereof. 

3. A compound of claim 2 in which R 3 and R 4 are independendy -CH 2 X 7 , 
25 wherein X 7 is selected from X 4 SR 13 , -X 4 C(0)R 13 , -X 4 C(0)NR 12 R 12 , -R 15 , -X 4 OR 15 , 
-X 4 SR 15 , -X 4 S(0) 2 R 15 , -X*C(0)R 15 ' and -X*C(0)NR 15 R 12 t wherein X 4 is a bond or 
(Ci-6)alkylene, R 12 at each occurrence independently is hydrogen or (C^alkyl, R 13 is 
hydrogen, (C^alkyl or halo-substituted(Ci^)alkyl, R 14 is (Ci-6)alkyl or 
halo-substituted(C^)alkyl and R 15 is (C3-io)cycloalkyl(CV6)alkyl, 
30 (C 3 -io)cycloalkyl(Co^)alkyl, hetero(CMo)cycloalkyl(Co. 3 )alkyl,- (C6.io)aryl(Co. 6 )alkyl, 
hetero(C 5 .io)aryl(CV 6 )alkyl, (09.1^^103171(0^)311^1 or 
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hetero(Cg.n)bicycloaryl(Co^)alkyl; wherein within R 3 and R 4 any cycloalkyl, 
heterocycloalkyl, aryl or heteroaryl may be substituted with 1 radical selected from -R 15 
and -X 4 OR 15 , wherein X 4 and R 15 are as defined above; and wherein R 3 and R 4 may be 
substituted further by 1 to 5 radicals independently selected from (Ci^alkyl, cyano, halo, 
5 halo-substituted(C M )alkyl, -XW^CCOOR 12 , -X 4 OR 13 , -X^OOR 12 , -X 4 C(0)R 13 , 
-X 4 C(0)NR 12 R 12 ; O^NR^SfO^R 13 and -X 4 S(0) 2 R 14 ? wherein X 4 R 12 . R 13 and R 14 are as 
defined above; 

and theN-oxide derivatives, prodrug derivatives, protected derivatives, individual 
isomers and mixtures of isomers thereof; and the pharmaceutical^ acceptable salts and 
10 solvates of such compounds and the N-oxide derivatives, prodrug derivatives, protected 
derivatives, individual isomers and mixtures of isomers thereof. 



4. A compound of claim 3 in which R is selected from 5-bromo-thiophen-2- 
ylmethyl, 3-cyclohexylpropyl, 2-cyclohexylpropyl, 2-cyclopentylpropyl, 3-phenylpropyl, 
15 3-(2-difluoromethoxy)phenylpropyl, 2-phenylcyclopropylmethyl, 2,2-difluoro- 

3- phenylpropyl, 1 -benzylcyclopropylmethy, 2-tetrahydro-pyran-4-ylethyl, 

1- isobutylcyclopropylmethyl, thiophen-2-ylmethyl, tetrahydro-pyran-4-ylmethyl, 
cyclopropylmethylsulfanylmethyl, 2,2-dimethyl-3-phenylpropyl, 4-methyl- 
[1 ,2,5] thiadiazol-3-ylmethyIsulfonylmethyl, 3-methyl-[l ,2,4]thiadiazol-3- 

* 20 ylmethylsulfonylmethyl, thiophen-3-ylmethylsulfonylmethyl, 3-methoxy-5-methyl- 
isoxazol-4-ylmethylsulfonylmethyl, 2,4-dimethyl-thiazol-5-ylmethylsulfonylmethyl, 2- 
methyl-oxazol-4-ylmethylsulfonylmethyl, 2-methyl-thiazol-4-ylmethylsulfonylmethyl„ . 
l,2,3]thiadiazol-4-ylmethylsulfonylmethyl, 3-methyl-[l,2,4]thiadiazol-5- 
ylmethylsulfonylmethyl, 4-me%l-[l,2,5]thiacha2ol-3-ylmethylsulfonylmediyl, thiophen-3- 
25 ylmethylsulfonylmethyl, tetrahydro-pyran-4-yloxymethyl, piperidin-l-ylcarbonyl, 
thiophene-2-sulfonylmethyl, 3-chloro-2-fluoro-benzylsulfonylmethyl, 
benzenesulfonylmethyl, benzylsulfonylmethyl, 

2- (l , l-difluoro-methoxy)-benzylsulfonylmethyl, 2-benzenesulfonyl-ethyl, 
2-(pyridine-2-sulfonyl)-ethyl, 2-(pyridine-4 r sulfonyl)-ethyl, 2-benzylsulfonyl-ethyl, 

30 oxy-pyridin-2-ylmethylsulfonylmethyl, prop-2-ene-l-sulfonylmethyl, 

4- methoxy-benzylsulfonylmethyl, p-tolylmethylsulfonylmethyl, 
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4-chloro-benzylsulfonylmethyl, <?-tolylmethylsulfonylmethyl, 
3,5-dimethyl-benzylsulfonylmethyl, 4-trifluoromethyl-benzylsulfonylmethyl, 
4-trifluoromethoxy-benzylsulfonylmethyl, 2-bromo-benzylsulfonylmethyl, 
pyridin-2-ylmethylsulfonylmethyl, pyridin-3-ylmethylsulfonylmethyl, 
5 pyridin-4-ylmethylsulfonylmethyl, naphthalen-2-ylmethylsulfonylmethyl, 
3-methyl-benzylsulfonylmethyl, 3-trifluoromethyl-benzylsulfonylmethyL 

3- trifluoromethoxy-benzylsulfonylmethyl, 

4- fluoro-2-trifluoromethoxy-benzylsulfonyhiiethyl, 
2-fluoro-6-trifluoromethyl-benzylsulfonylmethyl, 

10 2-fluoro-benzylsulfonylmethyl, 

2-cyano-benzylsulfonylmethyl, 

2-fluoro-3-methyl-benzylsulfonylinethyl, 

4-fluoro-benzylsulfonylmethyl, 

2,5-difluoro-benzylsulfonylmethyl, 
1 5 2,5-dichloro-benzylsulfonylmethyl, 

2- ( 1 , 1 -difluoro-methoxy)~benzylsulf onylmethyl, 

3- cyano-benzylsulfonylmethyl, 2-trifluoromethoxy-benzylsulfonylmethyl, 
2,3-difluoro-benzylsulfonylmethyl, 2,5-difluoro-benzylsulfonylmethyl, 
biphenyl-2-ylmethylsulfonylmethyl, cyclohexylmethyl, 3-fluoro-benzylsulfonylmethyl, 

20 3,4-difluoro-benzylsulfonylmethyl, 2,4-dfifluoro-benzylsulfonylmethyl, 
2,4,6-trifluoro-benzylsulfonylmethyl, 2,4,5-trifluoro-benzylsulfonylmethyl, 
2,3,4-trifluoro-benzylsulfonylmethyl, 2,3,5-txifluoro-benzylsulfonylmethyl, 
2,5,6-trifluoro-benzylsulfonylmethyl, 2^hloro-5-trifliioromethyltenzylsulfonylmethyl, 
2-methyl-propane-l-sulfonyl, 2-fluor(>-3-trifluoromethylbenzylsulfonylmethyl, 

25 2-fluoro-^trifluoromethylbenzylsulfonylmethyl, 
2-fluoro-5-trifluoromethylben2ylsulfonylmethyl, 

4- fluoro-3-trifluoromethylbenzyIsulfonylmethyl, 2-methoxy-benzylsulfonylmethyl, 3,5 
bis-trifluoromethyl-beiizylsulfonylmethyl, 4-difluoromethoxy-benzylsulfonylmethyl, 
2-difluoromethoxy-benzylsulfonykaethyl, 3-difluoromethoxy-benzylsulfonylmethyl, 

30 2,6-dichloro-benzylsulfonylmethyl, biphenyl-4-ylmethylsulfonylmethyl, 
3,5-dimethyl-isoxazol-4-ylmethylsulfonylinethyl, 



3-chloro-benzylsulf onylmethyl, 
2-trifluoro-benzylsulfonylmethyl, 
4-te^butyl-benzylsulfonylmethyl, 

3-fluoro-benzylsulfonylmethyl, 

2-chloro-benzylsulfonylmethyl, 
2,6-dffluoro-benzylsulfonylmethyl, 
3,4-cUchloro-benzylsulfonylmethyl, 

2-cyano-benzylsulfonylmethyl, 
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5-chloro-thiophen-2-ylmethylsulfonylmethyl, 
2-[4-(l,l-Difluoro-methoxy)-benzenesulfonyl]-ethyl, 
2-[2-(l,l-Difluoro-methoxy)-benzenesulfonyl]-ethyl, 
2-[3-(l,l-Difluoro-methoxy)-benzenesulfonyl]-ethyl, 
5 2-(4-trifluoromethoxy-benzenesulfonyl)-ethyl, 
2-(3-trifluoromethoxy-benzenesulfonyl)-ethyl, 
2-(2-trifluoromethoxy-benzene^^ 

biphenyI-3-yhnethyl, 2-oxo-2-pyrroIidin- 1 -yl-ethyl, 2-benzenesuIf onyl-ethyl, 

isobutylsulfanylmethyl, 2-phenylsulfanyl-ethyl, cyclohexylmethylsulfonylmethyl, 
10 2-cyclohexyl-ethanesulfonyl, benzyl, naphthalen-2-yl, benzylsulfanylmethyl, 

2-trifluoromethyl-benzylsulfanylinethyl, phenylsulfanyl-ethyl and 

cyclopropylmethylsulfonylmethyl; 

and the iV-oxide derivatives, prodrug derivatives, protected derivatives, individual 

isomers and mixtures of isomers thereof; and the pharmaceutical^ acceptable salts and 
15 solvates of such compounds and the N-oxide derivatives, prodrug derivatives, protected 

derivatives, individual isomers and mixtures of isomers thereof. 

5. A compound of claim 4 in which R 4 is selected from 
2-trifluorobenzylsulfonylmethyl, 3-phenylsulfanylpropyl, 4-chlorobenzylsulfonylmethyl, 
20 thiophen-2-ylsulfonylmethyl, benzylsulfonylmethyl, 4-methylbenzylsulfonylmethyl, 
2-phenylsulfonylethyl, 2-pyridm-2-ylsulfonylethyl, 2-pyridin-4-ylsulfonylethyl, 

2- benzylsulfonylethyl, 2-(3-difluoromethoxyphenylsulfonyl)ethyl, 
naphthalen-2-ylmethylsulfonylmethyl, pyridin-2-ylmethylsulfonylmethyl, 

3- methylbenzylsulfonylmethyl, 3-trifluoromethylbenzylsulfonylmethyl, 
25 3-difluoromethoxybenzylsulfonylmethyl, 3-chlorobenzylsulfonylmethyl, 

3-fluorobenzylsulfonylmethyl, 4-fluorobenzylsulfonylmethyl, 
3-cyanobenzylsulfonylmethyl, 4-cyanobenzylsulfonylmethyl, 
3,4-difluorobenzylsulfonylmethyl, benzylsulfonylmethyl, 
JV-cyanomethyl-iV-methylcarbamoylmethyl, 3-bromobenzyl, 4-phenylbutyl, 2,2-difluoro- 
30 3-phenylpropyl, 4' -methylsulfonylaminobiphenyl-3-ylmethyl, 

4 , -ethoxycarbonylaminobiphenyI-3-ylmethyI, 4-methylpiperazin-l-ylcarbonylmethyl, 
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1- fluoro-2-(4-methylpiperazin-l-yl)-2-oxoethyl, l-hydroxy-4-methylpiperazin-l-yl- 

2- oxoethyl, l-hydroxy-2-morpholin-4-yl-2-oxoethyl, l-hydroxy-2-oxo-2-pyrrolidin-l-yl- 
ethyl, l-fluoro-2-oxo-2-pyrrolidin-l-yl-ethyl, l-fluoro-2-isopropylamino-2-oxoethyl, 

1- hydroxy-2-isopropylamino-2-oxoethyl, l-fluoro-2-oxo-2-piperazin-l-ylethyl, 
5 thiophen-3-ylmethylsulfonylme^^ 

3- methoxy-5-methyl-isoxazol-4-ylmethylsulfonylmethyl, 2,4-dimethyl-thiazol-5- 
ylmethylsulfonylmethyl, 2-methyl-oxazol-4-ylmethylsulfonylmethyl > 2-methyl- 
thiazol-4-ylmethylsuIfonylmethyl, 2<[l,2,3]thiadiazol-4-ylmethylsulfonyl)-ethyl, 2-(3- 
methyl-[l ,2,4]thiadiazol-5-ylmethylsulfonyl)-ethyl, 2-oxo-2-phenyl-ethyl, 

10 2-moipholin-4-yl-2-oxo-ethyl, 2-benzenesulfonyl-ethyl, 2-naphthalen-2-yl-2-oxo-ethyl, 

2- benzo[ 1 ,3]dioxol-5-yl-2-oxo-ethyl, 2-benzo[&]thiophen-2-yl-2-oxoethyl, 
2-biphenyl-4-yl-2-oxo-ethyl, 4-benzylsulfonylmethyl, 
2-(3-trifluoromethoxy-benzenesulfonyl)-ethyl, 2-oxo-2-(4-phenoxy-phenyl)-ethyl, 
2-(4-hydroxy-phenyl)-2-oxo-ethyl, benzylcarbamoyl-methyl, 

15 4~acetyl-piperazine-l -carboxylic acid ethyl ester, cyclohexylcarbamoylmethyl, 
2-(3-CMoro-benzo[&]thiophen-2-yl)-2-oxo-ethyl, benzenesulfonylmethyl, 
2-oxo2-thiophen-2-yl-ethyl, 2-oxo-2-thiophen-3-yl-ethyl, naphthalene-2-sulfonylmethyl, 
2-(5-metbyl-thiophen-2-yl)-2-oxo-ethyl, 2-(3-chloro-tbiophen-2-yl)-2-oxo-ethyl, 
5-methyl-thiophene-2-sulfonylmethyl, phenylcarbamoylmethyl, 

20 (5,6J^-tetrahydro-naphthalen-l-ylcarbamoyl)-methyl, 

(4-carbamoyl-phenylcarbamoyl)-methyl, (3-carbamoyl-phenylcarbamoyl)-methyl, 
(butyl-methyl-carbamoyl)-methyl, biphenyl-4-ylmethyl, 2-oxo-2-p-tolyl-ethyl, 
2-(3-fluoro4-methoxy-phenyl)-2-oxo-ethyl, 2-(4-chloro-phenyl)-2-oxo-ethyl, 
2-(4-methoxy-phenyl)-2-oxo-ethyl, 2-oxo-2-(4-trifluoromethoxy-phenyl)-ethyl, 

25 2-(3,4-difluoro-phenyl)-2-oxo-ethyl, 2-(3,4-dimethoxy-phenyl)-2-oxo-ethyl, 
2-(4-fluoro-phenyl)-2-oxo-ethyl, 5-methyl-2-oxo-hexyl, 
3,5-dimethyl-benzylsulfonylmethyl, 4-trifluoromethyl-benzylsiilfonyhnetliyl; 

4- trifluoromethoxy-benzylsulfonylmethyl, isopropylcarbamoyl-methyl, 
4-dimethylcarbamoyImethyl, pyridin-4-ylcarbainoylmethyl, 

30 pyridin-4-ylmethylsulfonylmethyl, pyridin-.3-yhnethylsulfonybiiethyl, 
3,4-dichlorobenzylsulfonylmethyl, pyridin-3-ylcarbamoylmethyl, 
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4-methoxy-benzylsulfonylmethyl, 4-chloro-benzylsulfonylmethyl, 
ttoophene-2-sulfonylmethyl, benzylsulfonylmethyl, p-tolylmethylsulfonylmethyl, 
2-benzenesulfonyl-ethyl, 2-(pyridine»2-sulfonyl)-ethyl, 2-(pyridine-4-sulfonyl)-ethyl, 

2- benzylsulfonyl-ethyl, 2-[3-(l,l-Difluoro-methoxy)-benzenesulfonyl]-ethyl, 
5 naphthalen-2-ylmethylsulfonylmethyl, pyridin-2-ylmethylsulfonylmethyl, 

m-tolylmethylsulfonylmethyl, 3-trifluoromethyI-benzylsulfonyImethyl, 

3- trifluoromethoxy-benzylsulfonylmethyl, 3-chloro-benzylsulfonylmethyl, 
3-fluoro-benzylsulfonylmethyl, 4-fluorchbenzylsulfonylmethyl, 
3-cyano-benzylsulfonylmethyl, 4-cyano-benzyIsulfonylmethyl, 

10 3,4-difluoro-benzylsulfonylmethyl, (cyanomethyl-methyl-carbamoyl)-methyl, 

3- bromo-benzyl, 2-oxo-2-pyrrolidin-l-yl-ethyl, 2-(4'-chloro-biphenyl-4-yl)-2-oxo-ethyl, 
biphenyl-3-ylmethyl, 2-(l , l-difluoro-methoxy)-benzylsuIfonyImethyl, 

2- (4-methylsulfonylainino-phenyl)-2-oxo-ethyl, 2-oxo-2»piperidin-l-yl-ethyl, 
2<4-methylsulfonyl-pipera2in-l-y^ 

15 4-fluoro-3-trifluoromethyl-benzylsulfonylmethyl, 4-carboxy-benzylsulfonylmethyl, 
3,5-bis-trifluoromethyl-benzylsulfonylmethyl, 

4- (l , l-difluoro-methoxy)-benzyIsuIfonyImethyl, 

3- (l , 1 -difluaromethoxy)-benzylsulfonylmethyl, 

5- chloro-thiophen-2-ylmethylsulfonylmethyl, 

20 2-[4-(lJ-difluoro-methoxy)-benzenesulfonyl]-ethyI > 

2-(4-trifluoromethoxy-benzenesulfonyl)-ethyl, 2-phenylsulfanyl-ethyl, 
benzylsulfanylmethyl, 2-trifluoromethyl-benzylsulfanylmethyl, 
2~trifluoromethoxy-benzylsulfanylmethyl, 2-cyclohexyl-ethyl andisobutylsulfanylmethyl; 
and the TV-oxide derivatives, prodrug derivatives, protected derivatives, individual 

25 isomers and mixtures of isomers thereof; and the pharmaceutical^ acceptable salts and 
solvates of such compounds and the N-oxide derivatives, prodrug derivatives, protected 
derivatives, individual isomers and mixtures of isomers thereof. 

6. The compound of claim 5 in which R 1 is hydrogen or (C^aUcyl and R 2 is 
30 hydrogen, -X 4 OR 13 , hetero(C 5 -io)aryl(Q wi )alkyl, (C M0 )aryl(CWalkyl or (C w )alkyl; or R 1 
and R 2 taken together with the carbon atom to which both R 1 and R 2 are attached fonn 
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(C 3 . 8 )cycloaIkylene or hetero(C3-8)cycloalkyIene; wherein the cycloalkylene or 
heterocycloalkylene are optionally substituted with 1 to 3 (Ci^)alkyl radicals; 

and the N-oxide derivatives, prodrug derivatives, protected derivatives, individual 
isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and 
5 solvates of such compounds and the N-oxide derivatives, prodrug derivatives, protected 
derivatives, individual isomers and mixtures of isomers thereof. 



7. The compound of claim 6 in which R 1 is hydrogen or methyl and R 2 is 
methoxymethyl, methoxyethyl, methyl, ethyl, propyl, butyl, phenethyl, hiophen-2-yl or 5- 
10 methyl-furan-2-yl; or R 1 and R 2 taken together with the carbon atom to which both R 1 and 
R 2 are attached form cyclopropyl, tetrahydro-pyran-4-yl or l-methyl-piperidin-4-yl; 

and the N-oxide derivatives, prodrug derivatives, protected derivatives, individual 
isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and 
solvates of such compounds and the N-oxide derivatives, prodrug derivatives, protected 
15 derivatives, individual isomers and mixtures of isomers thereof. 



8. The compound of claim 7 of Formula 1(a): 



!H 2 X 7 
A H 




O R R 



20 1(a) 



and the //-oxide derivatives, prodrug derivatives, protected derivatives, individual isomers 
and mixtures of isomers thereof; and the pharmaceutically acceptable salts and solvates of 
25 such compounds and the N-oxide derivatives, prodrug derivatives, protected derivatives, 
individual isomers and mixtures of isomers thereof. 

9. The compound of claim 8 selected from the group consisting of 3-biphenyl- 
3-yl-iV-cyanomethyl-2-benzylsulfonylmethyl-propionamide; 3-biphenyl-4-yl-iV- 
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cyanomethyl-2-benzylsulfonyImethyl-propionamide; 3-(3-bromophenyl)-iV-cyaiiome(hyl- 

2- benzylsulfonylmethyl-propionamide; ^-cyanomethyl-3-(3-cyano-benzylsulfonyl)-2- 
benzylsulfonyl-methyl-propionaDaide; N-cyanomethyl-2-[2-l , 1-difluoro-methoxy)- 
benzylsulfanylmethy^^ iV-cyanomethyl-3-(2- 

5 trifluoromethyl-benzylsulfanyl)-2-@^^ 
propionamide: AT-cyancmethy 
iV^yanomethyl-4-ph^ 

3- [2-(l,l-difluoro-methoxyH>enzylsut^^ 

benzylsulfanylmethylj-propionamide; 3-benzylsulfanyl-2-benzylsulfanyImetbyl-iV- 
10 cyanomethyl-propionamide; N-cyanomethyl-2-[2- 1 , 1 -difluoro-methoxy)- 

benzylsixlfonylmethyl]-3-benzylsulfonyl-propionamide; JV-cyanomethyl-3«(2- 

trifluorome%l-beiizylsulfcmyl)-2-(2-trifluoro 

44>enzenesulfonyl-2-(2-benzenesidfony^^ 

cyanomethyl-3-[2<l,l-difluoro-methoxy)^^ 
15 benzylsulfonylmethyl]-propionamide; iV-cyanoraethyl-3-benzylsulfonyl-2- 

benzylsulfonylmetbyl-propionam^ 

(2-methyl-propane-l-sidfonylmethyl^ 

4- ylmethylsulfonyl)-24)enzyl-sidfon^ 3-biphenyl-3-yl-iV- 
cyanomethyl-2-[2-(l,l-difluorcHme&^^ 

20 (cyanome%lK^bamoyl)-3-[2^^ 

4-yl)-carbamic acid ethyl ester; iV-cyanomethyl-2-[2-(l,l-difluorO'inethoxy)- • 
benzylsulfonylmethyl]-3-(4'-methylsul^^^ 3«(3- 
bromo-phenyl)-iV-cyanomethyl-2-[2-(14^£luoro-inethoxy)-phenyl- 
methylsulfonylmethyl]-propionamide; AT-cyanomethyl-2<(E)-3-phenyl-allyl)-3- 

25 benzylsulf onyUpropionamide; and iV-cyanomethyl-3-benzylsulfonyl-2-(3-phenyl-propyl)- 
propionamide; 

and the iV-oxide derivatives, prodrug derivatives, protected derivatives, individual 
isomers and mixtures of isomers thereof; and the pharmaceutical^ acceptable salts and 
solvates of such compounds and the N-oxide derivatives, prodrug derivatives, protected 
30 derivatives, individual isomers and mixtures of isomers thereof. 
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10. The compound of Claim 7 of Formula 1(b): 




and the #-oxide derivatives, prodrug derivatives, protected derivatives, individual isomers 
and mixtures of isomers thereof; and the pharmaceutical^ acceptable salts and solvates of 
such compounds and the N-oxide derivatives, prodrug derivatives, protected derivatives, 
individual isomers and mixtures of isomers thereof. 

10 

11. The compound of claim 10 in which R 5 is lff-benzoimidazoL-2-yl, 
benzooxazol-2-yl, oxazolo[4,5-b]pyridin-2-yl, benzothiazol-2-yl, 5-phenyl- 
[1 ,3,4]oxadiazol-2-yl, 4-(5-pyridin-4-yl-[l ,3,4]oxadiazol-2-yl, 5-pyridin-3-yl- 
[l,3,4]oxadiazol-2-yl, 5-pyridazin-3-yl-[l,3,4]oxadiazol-2-yl, pyrimidin-2-yl, pyridazin-3- 

15 yl, 3-penyl-[l,2,4]oxadiazoI-5-yl, 5-methoxymethyl-[l,3,4]oxadiazol-2-yl, 5-ethyl- 
[l,3,4]oxadiazol-2-yl„ l,3,4]thiadiazol-2-yl, benzyloxycarbonyl, benzyloxydicarbonyl, 
phenyldicarbonyl, 5-methyl-[l,3,4]thiadiazol-2-»yl, 5-trifluoromethyl-[l,3,4]oxadiazol-2-yl, 
5-methyl-[l,3,4]oxadiazol-2~yl, 5-methyl-[l,2,4]oxadiazol-3-yl,5-phenyl-[l,2,4]oxadiazol- 
3-yl, 5-thiophen-3-yl-[l»2,4]oxadiazol-3-yl, 5-trifluoromethyl-[l,2,4]oxadiazol-3-yl, 3- 

20 methyl-[l ,2,4]oxadiazol-5-yl or 3-pyrazin-2-yl; 

and the AT-oxide derivatives, prodrug derivatives, protected derivatives, individual 
isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and 
solvates of such compounds and the N-oxide derivatives, prodrug derivatives, protected 
derivatives, individual isomers and mixtures of isomers thereof. 

25 

12. The compound of claim 1 1 selected from the group consisting of N-[(S)-1- 
(l-Benzooxazol-2-yl-methanoyl)^ 

propionamide; A4(S)-l-(l-Benzooxazol-2-yl-methan^ 
benzylsulfonyl)-2-(2-trifluorome%l^ 



708 



WO 02/051983 



PCT/US01/50680 



Benzooxazol-2-yl-methano^ 

benzenesulfonyl>ethyl]-butyraniide; 4-Benzenesulfonyl-2-(2-benzenesulfonyI-ethyl)-A^- 
[(S)-l-(l-benzooxazol-2-yl-methanoyl)-butyl]-butyranu 

yl-methanoyl)4>utyl>2-cyclohexylme^ N-[(S)-1-(1- 
5 benzothiazol-2-yl-methanoyl)-propy 

butyramids; JV-[(S)-J-(]-ben^ooxazo1-2-yl-niethanoyl)-buM^ 
cyclohexylmethyl-propionamide; iV-[(S)-l-(l-BenzooxazoI-2-yI-methanoyl)-butyI]-3- 
isobutylsutfanyl-24sobutylsidf^ 
methanoyl)-butyl]-3-benzylsidfanyl-2-^^ 
10 benzooxazol-2-yl-methanoyl)-butyl]^^ 

butyramide; N-[(S)- 1-( 1 -benzooxazol-2-yl-methanoyl)-propyl] -4-morphoIin-4-y]-4-oxo2- 
benzylsulfonylmethyl-butyrai^ 

moipholin^-yl-4^xch2-benzylsulfo^ 4-Moipholin^yl-^oxo-2- 
benzylsulfonylmethyl-iV-{ (S)-l-[l-(3-phenyl-[l ,2,4]oxadiazol-5-yl)-methanoyl]-propyl }- 
15 butyramide; iV-[(S)-l-(l-Benzooxazol-2-yl-methano 
benzylsulfonylmethyl]-3-benzylsulfo^ 

oxo-2-phenyl-acetyl)-pentyl]-24>enz^ iV-(l,l-Dimethyl-2- 
oxazolo[4,5-b]pyridin-2-yl-2-oxo^ 
butyi^de;AT-[l-(5-Elhyl-[l,3,4]oxadi^^ 
20 benzylsulfonylmethyM>utyn^ 

oxo-2-benzylsulfonyl-methyl-4-piperidin- 1 -yl-butyramide; A^-[l-(5-Ethyl- 

[l^^oxadiazole^^arbonylj-butyl]-^^ 

butyramide; j\r-[l-(5-Methoxymethyl-tt^ 

4-yl^oxo-2-benzylsulfonylmethyl-butyramide; W-[l-(5-Methoxymethyl- 
25 [l,3,4]oxadiazole-2^arbonyl)-propyl]^^ 

butyramide; N-[l-(5-Methoxymethyl-[l,3,4]oxacttazo 

benzylsulfonylmethyl-4-pyrroUdin-l-yl-butyramide; 4-Morpholin-4-yl-4-ox<>.2- 
benzylsu]fonylmethyl-JV-[ 1 -(5-phenyl-[ 1 ,3,4] oxadiazole-2-carbonyl>propyl]-butyramide; 
4<)xo-24>enzylsulfonylmethyl-^ 
30 piperidin-l-yl-butyramide; 4-Oxo-2-benzylsulfonylmethyl-iV-[l-(5-phenyl- 
[l,3,4]oxadiazole-2-carbonyl)-pro^^ 
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[ l-(oxazolo[4,5-b]pyridme-2-c^ 
N-[l-(Oxazolo[4,5-b]pyridine-2^arbo^ 

piperidin-l-yl-butyramide; AT-[l-(Oxazolo[4,5-b]pyridine-2-^arbonyl)-propyl]-4-oxo-2- 
. benzylsulfonyl-methyi^pyiTolidin-l-yl-butyraniide; 4-Morpholin-4-yl-4-oxo-2- 
5 benzylsulfonylmethyl^ 

butyramide; 4~Oxo-2-benzylsulfonylmethyl-4-pipe 
[13»4]oxadiazole-2-carbonyl)-propyl]-butyramide;4-Oxo-2-benz^^ 
(5-pyridm^yl-[l,3,4]oxadiazole^^ 4- 
Morpholin^yl^oxo-2-benzylsdfo^ 
10 carbonyl)-propyl]-butyramide; iV-[l-(Benzooxazole-2-carbonyl)-propyl]-4-oxo-2- 
benzylsiUfonylmethyM-piperidin-l-yl-butyramide; N-[l-(Benzooxazole-2-carbonyl)- 
propyl]-4<>xo-2-benzylsulfonyta^ 

2-carbonyl)-propyl]-2^yclohexylme^ 2- 
Cyclohexylme%l^morpholin^yl-iV-[l-(oxazolo[4 t 5-b]pyri 
15 oxo-butyramide; 2<^clohexylmethy W 

4-morpholin-4-yl-4-oxo-butyramide; N-(2-Benzooxazol-2-yl- 1 -methoxymethyl-2-oxo- 

ethyl)-2-(2-difluoromethoxy-benzylsri^^ 

J\^[l-(Benzooxazole-2-c^bonyl)^ 

butyramide; 2-(2-Cyclohexyl^thyl)^morphoUn^yl-N-[l-(oxazolo[4,5-b]pyridm 
20 carbonyl)-propyl]-4-oxo-butyramide; 2-(2-Cyclohexyl^thyl)^morpholin-4-yl-4-ox(>A^- 
[l-(5-phenyl-[l,3,4]oxadiazole-2^arbonyl)-propyl]-butyramide; 2-(2-Difluoromethoxy- 
benzylsulfonylmethyl)^moiphoUn^y^ 
carbonyl>propyl]-butyramide;2-(2-Difluoromethoxy-benzy 

[l,34loxadiazole-2^arbonyl)-butyl]-^^ N-[l- 
25 (Benzooxazole-2-carbonyl)-propyl]-2-(2-difl^ 
morpholin-4-yl-4-oxo-butyramide; 

2-(2-Morpholin-4-yl-2-oxo-ethyl)-5-phenyl-pentanoic acid, l-(benzooxazole-2- 
carbonyl)-propyl]-amide; (R)-2-Ctycto^ 

phenyl-l,2,4K)xadiazole-3-carbony])-propyl]-butyrainide; 2-(2-Morpholin-4-yl-2-oxo- 
30 ethyl)-5-phenyl-pentanoic acid, (S)-l-(5-phenyl-[l,2,4]oxadiazole-3-carbonyl>propyl]- 
amide; 4-MoiphoHn^yl-4-oxo-2-benzylsulfonyta^ 
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oxadiazole-3-carbonyl)-propyl]-butyra^ 

oxo-iV-[(S)-l-(3-phenyl-l,2,4-oxactiazole^ 4-Moipholin-4- 
yl-jV-[l-(oxazole-2^arbonyl)-3-pheny^ 

N-(l , l-Diraethyl-2-oxazol«2-yl-2-oxcHethyl)^-morpholin-4-yl-4-oxo-2-- 
. 5 benzylsulfonylmethyl-butyramide; i\T-4-Isopropyl-JV-l-[l-(oxazole-^^ 

prGpyl]-2-benzyisulfG^ 2«(24)ifiueromethcxy^ 

benzylsulfonylmethyl)-4-morphoHn^ 

oxo-butyramide;2-(2-Methyl-propan^ 

2-carbonyl)-3-phenyli)ropyl]-4-oxo-bu^ 
10 morphoUn-4-yl-iV-[l-(oxazole-2-c^^ iV-[l- 

(Benzooxazole-2-carbonyl)-butyl]-2-te^ 

propionamide; N-[l-(Benzooxazole~2-carbonyl)-butyl]-^ 

pyran-4-yloxymethyl)-propionamide; N-(l -Benzenesulf onyl-3-oxo-azepan-4-yl)-2- 
cyclopropylmethylsulfonyl-methyl-4-^^ 2- 
15 Cycloprppytaethylsulfo^ 

methyl]-propyl}-4-morpholin^yl^oxcHbutyramide; N-{ (S>l-[(R)-hydroxy-(3-phenyl- 

l,2,4-oxadiazol-5-yl)-methyl]-propyl}-2-(2-m 

morpholin-4-yl-4-oxchbutyraim^ 

acid {(S)-i-[(R>hydroxy-(3-pheuyM,2,4-oxaffl 2- 
20 tyclopropylmethylsulfony^ 1 -(3-phenyl- 1 ,2,4- 

oxadiazoIe-5-carbonyI)-propyl]-butyramide; 2-(2-methyI-propane- l-sulfonylmethyI)-4- 
morphoUn-4-yl-4-oxchN-[(S>H3-pheny^ 

butyramide; 2-(2-Morpholin-4-yl-2-oxo-ethyl)-5-phenyl-pentauoic acid, (S)-l-(3-phenyl- 
l,2,4-oxadiazole-5-carbonyl)-propyl}-amide; A^[(lS)-l-(Benzooxazol-2-yl-hydroxy- 
25 me%l)-3-phenyl-propyl]-2-cyclopropylm^ 

butyramide; (R)-2-((S)-l -Hydroxy-2-moipholin-4-yl-2-oxc^thy^^ acid, 
l-(benzoxazole-2-carbonyl)-propyl> 

hydroxy-2-morpholin-4-yl-2-oxo-ethyl)-pentanoic acid, 1 -(benzoxazole-2-carbonyl)- 
propyl] -amide; and 4-Morpholin-4-yl-N-[l-(oxazole-2-carbonyl)-cyclopropyl]-4-oxo-2- 
30 benzylsulfonyl methyl -butyramide; 

and the TV-oxide derivatives, prodrug derivatives, protected derivatives, individual 
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isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and 
solvates of such compounds and the N-oxide derivatives, prodrug derivatives, protected 
derivatives, individual isomers and mixtures of isomers thereof. 

5 13. The compound of claim 7 of Formula 1(c): 




Kc) 

10 and the JV-oxide derivatives, prodrug derivatives, protected derivatives, individual isomers 
and mixtures of isomers thereof; and the pharmaceutically acceptable salts and solvates of 
such compounds and the N-oxide derivatives, prodrug derivatives, protected derivatives, 
individual isomers and mixtures of isomers thereof. 

15 14. The compound of claim 13 in which R 5 is phenyl; 

and the iV-oxide derivatives, prodrug derivatives, protected derivatives, individual 
isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and 
solvates of such compounds and the N-oxide derivatives, prodrug derivatives, protected 
derivatives, individual isomers and mixtures of isomers thereof. 

20 

15. The compound of claim 14 selected from the group consisting of N-[(S)-1- 
((E)-2-benzenesulfonyl-vinyl)^ 

propionamide and iV-(3-benzenesulfonyl- l-phenethyl-allyl)-3-benzylsulfonyl-2- 
benzylsulfonylmethyl-propionamide; 
25 and the Af-oxide derivatives, prodrug derivatives, protected derivatives, individual 

isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and 
solvates of such compounds and the N-oxide derivatives, prodrug derivatives, protected 
derivatives, individual isomers and mixtures of isomers thereof. 
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16. The compound of claim 7 of Formula 1(d): 




,7 



,6 



X?CH 2' 



SOjR 5 



6 R~ * 



,2 



5 



Kd) 



and the N-oxide derivatives, prodrug derivatives, protected derivatives, individual isomers 
and mixtures of isomers thereof; and the pharmaceutical^ acceptable salts and solvates of 
such compounds and the N-oxide derivatives, prodrug derivatives, protected derivatives, 
10 individual isomers and mixtures of isomers thereof. 



and theiV-oxide derivatives, prodrug derivatives, protected derivatives, individual 
isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and 
15 solvates of such compounds and the N-oxide derivatives, prodrug derivatives, protected 
derivatives, individual isomers and mixtures of isomers thereof. 

18. The compound of claim 17 namely N-(3-benzenesulfonylamino-2-oxo- 
propyl)^morpholm-4-yl-4-ox 
20 and the N-oxide derivatives, prodrug derivatives, protected derivatives, individual 

isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and 
solvates of such compounds and the N-oxide derivatives, prodrug derivatives, protected 
derivatives, individual isomers and mixtures of isomers thereof. 

25 19. The compound of claim 7 of Formula 1(e): 



17. The compound of claim 16 in which R* 



is phenyl and R 



is hydrogen; 
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Ke) 

and the TV-oxide derivatives, prodrug derivatives, protected derivatives, individual isomers 
5 and mixtures of isomers thereof; and the pharmaceutically acceptable salts and solvates of 
such compounds and the N-oxide derivatives, prodrug derivatives, protected derivatives, 
individual isomers and mixtures of isomers thereof. 

20. The compound of claim 19 in which R 5 and R 6 is methyl; 
10 and the N-oxide derivatives, prodrug derivatives, protected derivatives, individual 

isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and 
solvates of such compounds and the N-oxide derivatives, prodrug derivatives, protected 
derivatives, individual isomers and mixtures of isomers thereof. 

15 21 . The compound of claim 20 in which one X 7 is morpholine-4-carbonyl and 

the other is benzylsulfonyl, R 1 is hydrogen and R 2 is ethyl, namely (S)-2,2~difluoro-4-(4- 
morphohn-4-yl-4-oxo-2-benzylsulfonylmethyl-butanoylamino)-3-o acid 
dimethylamide; 

and theiV-oxide derivatives, prodrug derivatives, protected derivatives, individual 
20 isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and 
solvates of such compounds and the N-oxide derivatives, prodrug derivatives, protected 
derivatives, individual isomers and mixtures of isomers thereof. 

22. The compound of claim 1 of Formula 1(f): 

25 
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Kf) 

and the N-oxide derivatives, prodrug derivatives, protected derivatives, individual isomers 
and mixtures of isomers thereof; and the pharmaceutically acceptable salts and solvates of 
5 such compounds and the N-oxide derivatives, prodrug derivatives, protected derivatives, 
individual isomers and mixtures of isomers thereof. 

23. The compound of claim 22 in which R 5 is methyl, benzyl, phenethyl, 
cyclohexyl, methoxyethyl, dimethylaminoethyl, tetrahydro-pyran-4-yl, 1-methyisulfonyl- 

10 piperidin-4-yl, 4-methyl-piperazin-l-yl, morpholin-4-ylethyl, pyridin-2-yl, pyridin-2- 
ylmethyl or oxazol-2-ylmethyl; R 6 is hydrogen or methyl; or R 5 and R 6 together with the 
nitrogen atom to which both R 5 and R 6 are attached form morpholine-4-yl, pyrrolidin- 1 -yl, 
4-dimethylamino-piperazin-l-yl, 4-hydroxy-piperazin-l-yl, 4-pyridin-2-yl-piperazin-l-yl, 
4-benzoyl-piperazin-l-yl or 3-oxo-piperazin-l-yl; 

15 and the N-oxide derivatives, prodrug derivatives, protected derivatives, individual 

isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and 
solvates of such compounds and the N-oxide derivatives, prodrug derivatives, protected 
derivatives, individual isomers and mixtures of isomers thereof. 

20 24. The compound of claim 23 selected from the group consisting of N-[(S)-1- 

(l-Beiizylcarbamoyl-methanoyl)-propyl]-3-benzylsulfonyl-2-benzylsulfonylmethyl- 

propionamideandN-[(S)-l-(l-Benzylcarbamoyl-m 

oxo-2-benzylsulfonylmethyl-butyramide; 

and theiV-oxide derivatives, prodrug derivatives, protected derivatives, individual 
25 isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and 

solvates of such compounds and the N-oxide derivatives, prodrug derivatives, protected 

derivatives, individual isomers and mixtures of isomers thereof. 

25. The compound of claim 7 of Formula 1(g): 

30 
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Kg) 



and the N-oxide derivatives, prodrug derivatives, protected derivatives, individual isomers 
5 and mixtures of isomers thereof; and the pharmaceutically acceptable salts and solvates of 
such compounds and the N-oxide derivatives, prodrug derivatives, protected derivatives, 
individual isomers and mixtures of isomers thereof. 

26. The compound of claim 25 in which X 3 is l-benzoyl-4-oxo-pyiroMn-3-yl, 
10 4-oxo-pyrrolidin-3-yH-carboxylic acid tert-butyl ester, 2-methyl-4-oxo-tetrahydro-fuian- 

3- yl, 2-ethyl-4-oxo-tetrahydro-furan-3-yl, 4-oxo-tetrahydro-furan-3-yl, 2-acetoxy-4-oxo- 
azetidin-3-yl, l-isopropyl-3-oxo-azepan-4-yl, 3-oxo-azepan-4-yl-l-carboxylic acid benzyl 
ester, 3-oxchazepan-4-yl-l-carboxylic acid tert-butyl ester, l-benzoyl-3-oxo-azepan-4-yl, 1- 
isobutyryl-3-oxo-azepan-4-yl, 3-oxo-l -(propane~2-sulfonyl)-azepan-4-yl, 1- 

15 benzenesulfonyl-3-oxo-azepan-4-yl, l-benzenesulfonyl-3-oxo-piperidin-4-yI, 1- 

benzenesulfonyl-4-oxo^pyrrolidin-3-yl, l-benzoyl-3-oxo-piperidin-4-yl or 3-oxo- 

tetrahydro-pyran-4-yl; 

and the AT-oxide derivatives, prodrug derivatives, protected derivatives, individual 

isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and 
20 solvates of such compounds and the N-oxide derivatives, prodrug derivatives, protected 

derivatives, individual isomers and mixtures of isomers thereof. 

27. The compound of claim 23 selected from the group consisting of 3- 
Hydroxy-4-(4-morpholm-4-yl-4^ 

25 carboxylic acid tert-butyl ester; 4-(2-Cyclopropylmethylsulfonylme%l-4-morpholin-4-yl- 

4- oxo-butyrylamino)-3-hydroxy-azepane-l-carboxylic acid tert-butyl ester, 3-Hydroxy-4- 
[2-(2-methyl-propane4-sulfonylme^ 

1-carboxylic acid tert-butyl ester; 4-(4-Morpholin-4-yl-4-oxo-2-benzylsulfonylmethyl- 
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k butyrylamino)-3-oxo-azepane-l-carboxylic acid tert-butyl ester; 4-(2- 

Cyclopropylmethylsdfonylme%l-4-mo^ 

1-carboxylic acid tert-butyl ester; 4-[2-(2-Methyl-propane-l-sulfonylm^ 
4-yl-4-oxo-bu1yrylamino]-3-oxo-azepane-l-carboxylic acid tert-butyl ester; AT-(1- 

5 Benzenesulfonyl-3-oxo-azepan-^ 

butyramide; iV-(l-Benzenesulfonyl-3-oxo-azepan-4-yl>2-(2-methyl-prop 
sulfonylmethyl)-4-morphoUn-4-yl-4-oxo-butyraiiiide; 3-(4-Morpholin-4-yl«4-oxo-2- 
benzylsulfonylmethyl-butyrylamino)^ acid tert-butyl ester, 

4-(4-MorphoUn-4-yl^oxch2-benzylsulfon^ 

10 carboxylic acid benzyl ester; and acetic acid (2S,3S)-3-(4-morpholin-4-yl-4-oxo-2- 
benzylsulfonylmethyl-butanoylamino)-4-oxo-azetidin-2-yl ester, 

and the iV-oxide derivatives, prodrug derivatives, protected derivatives, individual 
isomers and mixtures of isomers thereof; and die pharmaceutically acceptable salts and 
solvates of such compounds and the N-oxide derivatives, prodrug derivatives, protected 

15 derivatives, individual isomers and mixtures of isomers thereof. 

28. A pharmaceutical composition comprising a therapeutically effective 
amount of a compound of Claim 1 in combination with a pharmaceutically acceptable 
excipient 

20 

29. A method for treating a disease in an animal in which inhibition of 
Cathepsin S can prevent, inhibit or ameliorate the pathology and/or symptomology of the 
disease, which method comprises administering to the animal a therapeutically effective 
amount of compound of Claim 1 or a TV-oxide derivative or individual isomer or mixture of 

25 isomers thereof; or a pharmaceutically acceptable salt or solvate of such compounds and 
the iV-oxide derivatives, prodrug derivatives, protected derivatives, individual isomers and 
mixtures of isomers thereof. 

30. The use of a compound of Claim 1 in the manufacture of a medicament for 
30 treating a disease in an animal in which Cathepsin S activity contributes to the pathology 

and/or symptomology of the disease. 
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31 . A process for preparing a compound of Formula I 




I 



5 



in which: 



X'is-CCR'XR^or-X 3 ; 

X 2 is cyano, -CHO, -C(R 7 )(R 8 )R 5 , -C(R 7 XR 8 )CF 3 , -C^XR^FaCFaR 9 
-CH=CHS(0) 2 R 5 , -C(R 7 )(R 8 )CF 2 C(0)NR 5 R 6 , -C(R 7 )(R 8 )C(R 7 )(R 8 )NR 5 R 6 , 

10 -C(R 7 )(R 8 )C(R 7 )(R 8 )OR 5 , -C(R 7 )(R 8 )CH 2 OR 5 , -C(R 7 )(R 8 )raaN(R 6 )SOaR 5 , 
-C^XR^OR^CR^NCR^CCH^R 6 , -C(R 7 )(R 8 )C(R 7 )(R 8 )N(R^(CH 2 )aNR 6 or 
-C(R 7 )(R 8 )C(R 7 )(R 8 )R 5 ; wherein R 5 is (C 14 )aUsyl, (C6.io)aryl(Qw)alkyl, 
hetero(C 4 . 1 o)aryl(C(v6)alkyl, (C4-io)cycloalkyl(C(Ms)alkyl or 

hetero(C4.i 0 )cycloalkyl(C^)alkyl; R 6 is hydrogen or (C«)alkyl; R 7 is hydrogen or 

15 (CM)aIkyl and R 8 is hydroxy or R 7 and R 8 together form oxo; R 9 is hydrogen, halo, 
(C M )alkyl, (C5-io)aryl(CV6)alkyl or hetero(C5.io)aryl(CM)alkyl; 
X 3 represents a group of Formula (a): 




20 



(a) 
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in which n is 1 or 2, z is 0 or 1, X s is selected from NR. 10 , S or O, wherein R 10 is hydrogen 
or (Ci^)alkyl, and X 6 is O, S or NR n , wherein R 11 is selected from hydrogen, (C^)alkyl, 
-X*C(0)OR 12 , -X 4 C(0)R 13 , -X 4 C(0)NR 12 R n , -X*S(0)aNR ia R 12 , -X 4 S(0) 2 R 14 , -R 15 , 
-X^OJzR 15 , -X'CCOJR 15 , -X^COOR 15 , -X'C^NR 1 ^ 15 and -X 4 S(0) 2 NR 12 R 15 , in which 

5 X 4 is a bond or (Ci^)alkylene; R 12 at each occurrence independently is hydrogen or 
(Ci^alkyl; R 13 is hydrogen, (C w )alkyl or halo-substitated(C w )alkyl. R 14 is (C.. { )alkyl or 
halo-substituted(C w )alkyl and R 15 is (CMo)cycloalkyl(Q«)alkyl, 
hetero(C3.io)cycloalkyl(Co-3)alkyl, (C6-jo)aiyl(Qw)alkyl, hetero(Cs.io)aryl(Co^)alkyl, 
(C9Li2)bicycloaryl(QM)alkyl or hetero(C8-i 2 )bicycloaiyl(Q).6)alkyl; 

10 wherein within X 1 any cycloalkyl, heterocycloalkyl, aryl or heteroaryl may be 

substituted with 1 radical R 20 selected from -R 15 , -X 4 OR 15 , -X^R 15 , -XtyCOR 13 , 
-X 4 S(0)2R 15 , -X 4 C(0)R 15 , -X 4 C(0)OR 15 , -^OC^R 15 , -X^^R 12 , -XW^OiR 15 , 
-X 4 NR I2 C(0)OR 15 , -X 4 C(0)NR 15 R 12 , -X^C^NR^R 12 , -X'NR^S^R 15 , 
-X 4 NR l2 C(0)NR ls R 12 and -X'NR^CCNR'^NR^R 12 ; and wherein X 1 and R 20 may be 

IS substituted further with 1 to 5 radicals independently selected from (C^)alkyl, cyano, halo, 
halo-substituted(CM)alkyl, nitro, -XWV 2 , -XW^OR 12 , -X 4 NR 12 C(0)OR 12 , 
-X 4 NR 12 C(0)NR 12 R 12 , OCW 2 C(NR 12 )NR l2 R 12 , -XW 3 , -X^R 13 , -X^OJOR 12 , 
-X*C(0)R 13 , -X 4 OC(0)R 13 , -X 4 C(0)NR ,2 R 12 , -X 4 S(0) 2 NR 12 R 12 , -^NR'^O)^ 13 , 
-XtyOXOR^OR 12 , -X'OP^COR^PR 12 , -X^COR 14 and -X 4 S(0) 2 R M wherein X 4 , R 12 , 

20 R 13 , R 14 and R 15 are as defined above; 

R 1 and R 2 are both fluoro; or 

R 1 is hydrogen or (Ci^)alkyl and R 2 is selected from the group consisting of 
hydrogen, (C M )alkyl, cyano, OrtSTR^R 12 , -X^R^C^R 12 , -XW^CCOOR 12 , 
-X'NR^C^NR^R 12 , -X^R^COm^JNR^R 12 , -XW 3 , -X^R 13 , -X 4 C(O)0R 12 , 

25 -Xt^R 13 , -X 4 OC(0)R 13 , -X 4 C(0)NR 12 R 12 , -X^O^NR^R 12 , -X^R^O^R 13 , 
-X^OXOR^OR 12 , O^OPtOXOR^OR 12 , -X 4 S(0)R 14 , -X 4 S(0) 2 R 14 , -R 15 , -X^R 15 , 
-X 4 SR ,S , -X^CCOR 15 , -X^O^R 15 , OfC^R 15 , -X?C(0)OR 15 , -X^C^R 15 , 
-XW 5 ^ 2 , -XW^COR 13 , ^NR^CCOOR 15 , -X*C(0)NR 15 R 12 , -X 4 S(0) 2 NR 15 R 12 , 
-XW^OkR", -X^R^QONR^R 12 and -X 4 NR l2 C(NR 12 )NR 15 R 12 , wherein X 4 , R 12 , 

30 R 13 , R 14 and R 15 are as defined above; or R 1 and R 2 taken together with the carbon atom to 
which both R 1 and R 2 are attached form (C^g)cycloalkylene or hetero(C3^)cycloalkylene; 
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wherein R 2 , said cycloalkylene and said heterocycloalkylene may be substituted further 
with 1 to 3 radicals independently selected from (C^alkyl, cyano, halo, 
halo-substituted(C M )alkyl, nitro, -X^R^R 12 , -^NR^C^R 12 , -X 4 NR 12 C(0)OR K , 
OC*NR I ^C(0)NR ,3 R 13 , -XW^CNR^NR^R 12 , -XW 3 , -X 4 SR 13 , -X*C(0)OR 12 , 

5 -X 4 C(0)R 13 , OC'OC^R 13 , -XtyOJNR^R 12 , -X*S(0)aNR ,a R 12 , -XW^OkR 13 , 
-X^COXOR^R" -X*OP(0)(OR 12 )OR 12 r -X'S^R 14 and -X*S(0) 2 R 14 , wherein X 4 , R 12 . 
R 13 and R 14 are as defined above; 

R 3 and R 4 are independently -C(R 16 )(R 17 )X 7 , wherein R 16 and R 17 are hydrogen, 
(Ci^)alkyl or fluoro, or R 16 is hydrogen and R 17 is hydroxy and X 7 is selected from 

10 -X 4 NR 12 R 12 , -X 4 NR l2 C(0)R 12 , -X 4 NR I2 C(0)OR 12 , -XfNR'^OJNR^ 12 , 
-X 4 NR 12 C(NR 12 )NR 12 R 12 , -X 4 OR 13 , -X 4 SR 13 , -X'CCOJOR 12 , -Xte(0)R 13 , -X^CCOJR 13 , 
-X*C(0)NR lz R ia , -X 4 S(0) 2 NR 12 R 12 > -XW^O)^ 13 , -X^OXOR^OR 12 , 
-X*OP(OXOR la )OR 12 , -X 4 S(0)R 14 , -X 4 S(0) 2 R 14 , -R 15 , O^OR 15 , -X^R 15 , -X^COR 15 , 
-X*S(<%R 15 , -XfCCOR", -XkXOPR 15 , -TfOCipyB} 5 , -XWR 12 , -X 4 NR 12 C(0)R 15 , 

15 -X*NR l2 C(0)OR 15 , -X 4 C(0)NR 1S R 12 , ■^(OpV, -XW^CO^R 15 , 
-X 4 NR ,2 C(0)NR l5 R 12 and -X # NR ,, C0«l Ia JNR IS R 12 , wherein X 4 , R 12 , R 13 , R 14 and R 15 are 
as defined above; 

wherein within one of R 3 or R 4 any cycloalkyl, heterocycloalkyl, aryl or heteroaryl may be 
substituted with 1 radical R 21 selected from -R 15 , -X 4 OR 15 , -X^R 15 , -X^CCOR 15 , 

20 -XtyOfcR 13 , -X*C(0)R ,s , -XteCOKSR 15 , -X'OCCOJR 15 , -X*NR 1S R B , -X^NR^QJR 15 , 
-X^^CCOPR 15 , -X 4 C(0)NR ,2 R 15 , -X 4 S(0)2NR 15 R 12 , -X^NR^SCOfcR 15 , 
-X^NR^CCOJNR^R 12 and -X^NR^CCNR u )NR IS R ,a , wherein X 4 , R 12 and R 1S are as 
defined above; and wherein each of R 3 , R 4 and R 21 may be substituted further with 1 to 5 
radicals independently selected from (Cj^alkyl, cyano, halo, halo-substituted(Ci.4)alkyl> 

25 nitro, OC*NR ia R 13 , -X*NR u C(0)R ,a > -X 4 NR u C(0)OR u , -X*NR ia C(OJNR ia R ia , 
-X'NR^CCNR'^NR^R 12 , -XW 3 , -X^R 13 , -X*C(0)OR ia , -X*C(0)R 13 , -XtoCCOJR 13 , 
-X^CONR^R 12 , -X 4 S(0) 2 NR ,2 R 12 , -XW^OjR 13 , -X*P(OXOR la )OR 12 , 
-X^PCOXOR^OR 12 , -X^COR 14 and -XtyOiR 14 , wherein X 4 , R 12 , R 13 and R 14 are as 
defined above; provided that only one bicyclic ring structure is present within each of R 3 or 

30 R 4 ; and provided that when X 2 is cyano and X 7 within one of R 3 or R 4 is -X 4 C(0)R 13 or 
-XttCOR 15 , wherein X 4 is a bond, then X 7 within the other of R 3 or R 4 is limited to 
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-X 4 SR 15 , -X^OR 15 and -X^O^R 15 , wherein R 15 is (C^aryKCj^alkyl substituted 
with 1 to 5 radicals or hetero(C5.io)aryl(Qw)alkyl optionally substituted with 1 to 5 
radicals, wherein said radicals are independently selected from (Ci^)alkyl, cyano, halo, 
halo-substituted(C M )alkyl, nitro, -X*NR ia R 12 , -X^NR^OR 12 , -XW^COOR 12 , 
5 -X 4 NR I *C(0)NR ia R 12 , -X*NR u C(NR 1J )NR ia R 12 , -XW 3 , -X^R 13 , -X 4 C(0)OR 12 , 
-X 4 C(0)R 13 .. -X 4 OC(0)R 13 , -Xfe(Q)NR 12 R 12 , -X 4 S(0) 2 NR 12 R 12 , -X^R I2 S(0)jR 13 , 
-X^P(OXOR ia )OR 12 , -X*OP(0)(OR 12 )OR 12 , -X^COJR 14 and -T?S(0)R u , wherein X 4 , R 12 , 
R 13 andR 14 are as defined above, provided that the radical is not selected from only halo 
when R 15 is (C6-io)aryl(Ci^)alkyl; and provided that when X 2 is cyano then X 7 within R 3 

10 and R 4 is not -X^OJNR'V 2 , O^C^NR^R 12 or OC*C(0)NR 18 R 19 , wherein X 4 is a bond 
and R 18 and R 19 together with the nitrogen atom to which they are attached form 
hetero(C3-io)cycloalkyl or hetero(C5_i 0 )aryl; 

and the corresponding N-oxides, and their prodrugs, and their protected derivatives, 
individual isomers and mixtures of isomers thereof; and the pharmaceutical^ acceptable 

1 5 salts and solvates of such compounds of formula I and their N-oxides and their prodrugs, 
and their protected derivatives, individual isomers and mixtures of isomers thereof; which 
process comprises: 

(A) reacting a compound of Formula 2: 



with a compound of the formula NHzCR^X 2 , in which X 2 , R 1 , R 2 , R 3 and R 4 are as 
defined in the Summary of the Invention for Formula I; or 

(B) reacting a compound of Formula 2 with a compound of the formula NH2X 3 , in 
which X 3 , R 3 and R 4 are as defined in the Summary of the Invention for Formula I; 



(C) optionally converting a compound of Formula I into a pharmaceutical^ 
acceptable salt; 

(D) optionally converting a salt form of a compound of Formula I to non-salt form; 




20 



25 



or 
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4 

(E) optionally converting an unoxidized form of a compound of Formula I into a 
pharmaceutical^ acceptable N-oxide; 

(F) optionally converting an JV-oxide form of a compound of Formula I its 
unoxidized form; 

5 (G) optionally resolving an individual isomer of a compound of Formula I from a 
mixture of isomers; 

(H) optionally converting a non-derivatized compound of Formula I into a 
pharmaceutical^ prodrug derivative; and 

(I) optionally converting a prodrug derivative of a compound of Formula I to its 
10 non-derivatized form. 
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